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1.0 INTRODUCTION

CDM FEDERAL PROGRAMS CORPORATION (CDM Federal) received Work Assignment
Number 085-2COBT under the ARCS II program to perform a Remedial Investigation/Feasibility
Study (RI/FS), including a Risk Assessment (RA) for the United Stated Environmental Protection
Agency, Region II (EPA) at the Horseshoe Road Complex Superfund site located in Sayreville, New
Jersey. The purpose of the RI/FS is to evaluate the overall nature and extent of contamination at the
site and to develop and evaluate remedial alternatives, as appropriate. The purpose of the RA is to
provide an analysis of baseline risks to determine the need for remedial action at the site and to serve
as a basis for determining cleanup levels which will adequately protect human health and the
environment. Both a baseline human health risk assessment (HHRA) and an ecological risk
assessment (ERA) will be completed.

1.1 SCOPE OF RISK ASSESSMENT

Task 5.5.2 of the Final Work Plan (dated June 1997) required the preparation and submittal to EPA
of a Human Health Risk Assessment (HHRA). CDM submitted a Pathway Analysis Report (PAR)
to EPA in July 1998. The PAR specified the conceptual approach that would be used to evaluate
the potential human health risks associated with the site. The following are the components of the
HHRA as specified in the work plan:

• Data Collection and Evaluation
• Exposure Assessment
• Toxicity Assessment
• Risk Characterization
• Uncertainties in risk assessment
• Preliminary remediation goals (PRGs)

DATA COLLECTION AND EVALUATION

The first step of the Risk Assessment, Data Collection and Evaluation, is Section 2.0 of this report.
This section includes a summary of site sample data collected as part of CDM's RI (Appendix A).
Subsets of the chemicals of concern (COCs) identified in each environmental matrix (i.e., soil,
sediment, surface water, and building materials) and Area of Concern (AOC) were selected for
detailed analysis. The primary selection criteria for these chemicals included 1) the chemical
concentrations in various media; 2) a chemical concentration-toxicity screen (Appendix B); 3) the
frequencies of detection; 4) the physical/chemical parameters; 5) the degree of toxicity, mobility,
and persistence in the environment; and 6) historical information about site activities and the
chemicals reliably associated with these activities. Media- and AOC-specific COCs are presented
in Appendix C.
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EXPOSURE ASSESSMENT

In the second step, Exposure Assessment, qualitative or quantitative estimates of the magnitude,
frequency, duration, and routes of exposure were made. Numerous pathways through which
chemical contaminants could possibly migrate from potential sources to existing receptors were
identified. Receptor groups (i.e., human populations) that might potentially be exposed as a result
of the presence of one or more chemicals in the environment were also identified. Typically, these
receptor populations include persons who might be exposed via ingestion of, dermal contact with,
or inhalation of a contaminated medium, such as surface soil. Receptors who might be exposed
under present or potential future land or water use scenarios were evaluated, as appropriate.

Exposure point concentrations for COCs were estimated based on the 95 percent Upper Confidence
Limit (UCL) on the arithmetic mean (Appendix D). However, if the maximum detected
concentration for a chemical was lower than the 95 percent UCL concentration, the actual maximum
detected concentration was utilized in the estimation of chemical intakes. In such cases, the
maximum detected concentration was used to prevent potential overestimation of potential human
health impacts.

Daily chemical intakes via ingestion, dermal contact, or inhalation routes were quantitatively
evaluated based on the 95 percent UCL estimate and site-specific, medium-specific, and receptor-
specific intake variables. Chronic daily intakes were estimated in the Risk Assessment depending
on the specific receptor population being evaluated. As previously stated, exposures were estimated
for the reasonable maximum case exposure scenario (RME), which employs the 95 percent UCL
(exposure point) concentration and RME assumptions. It should be noted that the Risk Assessment
assumes that no reduction in exposure concentrations occurs due to natural physical/chemical
processes, site remediation or institutional controls. The results of this evaluation are provided in
the Exposure Assessment (Section 3.0) of the Risk Assessment.

TOXICITY ASSESSMENT

The third step of the Risk Assessment is the Toxicity Assessment. The purpose of the toxicity
assessment was to weigh available toxicological evidence regarding the potential for a particular
chemical contaminant to cause adverse health effects in exposed individuals and to provide, where
possible, an estimate of the relationship between the extent of exposure to a chemical contaminant
and the increased likelihood and/or severity of adverse health effects (EPA, 1989a).

EPA has performed the toxicity assessment step for numerous chemicals and has made available the
resulting toxicity information and toxicity values, which have undergone extensive peer review;
however, data analysis and interpretation are still required. These established toxicity values were
obtained from the Integrated Risk Information System (IRIS) data base (November 1998), which is
updated monthly, or from the Health Effects Assessment Summary Tables (HEAST) FY 1997 -
Annual, if no value was found in IRIS. The Superfund National Center for Environmental
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Assessment (NCEA) was consulted for other specific chemical toxicity values, as directed by
HEAST, when no value was shown.

A toxicity profile for each COC was developed using EPA toxicity assessments and accompanying
values (Appendix E). When toxicity values were not available for a specific chemical, the chemical
was qualitatively discussed. The toxicity values and the limitations of use of the toxicity values have
been described in the Toxicity Assessment (Section 4.0) of the Risk Assessment.

RISK CHARACTERIZATION

In the last step of the Risk Assessment process, Risk Characterization, the chronic daily intake for
each chemical to which a given receptor group might be exposed is multiplied by the cancer slope
factor to estimate potential risk since only the hazard index is calculated by a comparison.
Quantitative estimates of the carcinogenic risks and noncarcinogenic health effects associated with
each exposure pathway are presented for current and potential future land uses of the site.

The risks resulting from exposures to carcinogens were estimated based on the following
assumptions (EPA, 1989a):

• A linear relationship exists between the intake of a carcinogenic substance over a
lifetime and the risk of cancer (the linearized multistage model of carcinogenesis
assumes that the dose-response relationship will be linear in the low-dose portion of
the multistage model dose-response curve).

• Cancer risks from exposures to all carcinogens via all intake routes are additive.

The potential for noncarcinogenic effects was evaluated by comparing an exposure level over a
specified time period with a reference dose derived for a similar exposure period. Section 5.0 of this
Risk Assessment presents the Risk Characterization. Spreadsheet calculations are presented in
Standard Tables 7 and 8 of this report.

UNCERTAINTIES IN RISK ASSESSMENT

Because of the number of assumptions required during the Risk Assessment process, some degree
of uncertainty is inevitably associated with the risk and hazard estimates. These uncertainties have
been addressed both qualitatively and quantitatively (i.e., central tendency calculations) in Section
6.0, Uncertainties in Risk Assessment. Central tendency calculations are presented in Tables 7 and
8 of this report.
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PRELIMINARY REMEDIATION GOALS

Risk-based preliminary remediation goals (PRGs) are initial concentration goals for individual
chemicals for specific medium and land use combinations. Whether PRGs are required for a site
depends on the calculated site risk and hazard estimates, the existence of Applicable or Relevant and
Appropriate Requirements (ARARs), and the existence of superseding EPA guidance on action
levels. Generally, if risk and hazard estimates do not exceed the EPA target risk range of 10"4 to 10'6
for carcinogens or one for noncarcinogens, and PRGs are clearly defined by ARARs, PRGs need not
be calculated for the Site. In addition, EPA may use it's discretion to estimate PRGs were risks are
between 1 .OE-04 to 1 .OE-6. PRGs for this Site are presented in Appendix F and discussed in Section
7.0 of the Risk Assessment.

SUMMARY

A summary of the results of the Risk Assessment is presented in Section 8.0 of this report.

REFERENCES

The PAR and HHRA were prepared in accordance with EPA Region II and other EPA risk
assessment guidance documents and the on-line data base listed below.

• Risk Assessment Guidance for Superfund: Human Health Evaluation Manual, Part
A (EPA, 1989a).

• Risk Assessment Guidance for Superfund: Human Health Evaluation Manual, Part
D (EPA, 1998a).

• Exposure Factors Handbook (EPA, 1997a).

• Human Health Evaluation Manual, Supplemental Guidance: Standard Default
Exposure Factors (EPA, 199la).

• Guidance for Data Useability in Risk Assessment (EPA, 1992a).

• Dermal Exposure Assessment: Principles and Applications (EPA, 1992b).

• Health Effects Assessment Summary Tables FY-1997 Annual (EPA, 1997b).

• Integrated Risk Information System (On-line data base of toxicity measures)
(EPA, 1998b).
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1.2 SITE DESCRIPTION AND HISTORY

The Horseshoe Road Complex Site is located in Sayreville (Lots 1.01 and 1.03 in Block 246 and
Lots 2.02 through 2.04 in Block 256), Middlesex County, New Jersey (Figure 1). The abandoned
site (Figure 2), situated near the Raritan River, includes three adjoining areas of concern: (1) the
Horseshoe Road Drum Dump (HRDD); (2) the Atlantic Development Corporation (ADC) Area; and
(3) the Sayreville Pesticide Dump (SPD). The Atlantic Resource Corporation (ARC) is also located
in the complex, but it is not part of the National Priorities List (NPL) site. The site, which consists
of several abandoned industrial buildings and warehouses, is bordered to the north by the Raritan
River, to the east by Conrail railroad tracks and easement, and to the west and south by wooded
areas.

The area surrounding the site is used for both residential and industrial purposes. At least 47
residences are located within an one-mile radius of the site, while several hundred single family and
multi-resident buildings are located within a two-mile radius. New Jersey Steel Corporation operates
a facility approximately one-half mile to the southwest. The Middlesex County Utilities Authority
(MCUA) operates a water treatment plant on the northern side of the site and a MCUA trunk line
and a maintenance right of way cuts through the ARC and ADC properties. The Sayreville Water
Company, which supplies water to approximately 14,000 people, maintains wells, recharge lagoons,
and force mains several miles south of the site on Borden town Road.

For over 30 years, various operations were conducted at the Horseshoe Road Complex including the
manufacturing of epoxy resins, roofing materials, paint pigments, and pharmaceuticals. Poor waste
handling practices and the dumping of waste materials resulted in site-wide contamination. In
addition, releases of copper, lead, methoxychlor, lindane, phenol, bis(2-ethylhexyl)phthalate,
chloroform, 1,2-dichloroethane, and mercury to the Raritan River have also been reported.

Investigations by EPA and the New Jersey Department of Environmental Protection (NJDEP) have
documented contamination of the site's surface and subsurface soil, surface water and sediment, and
groundwater. Elevated levels of volatile organic, semivolatile organic, pesticide, dioxin,
polychlorinated biphenyls (PCBs), and inorganic contamination have been detected in the site media.

To date, EPA has conducted more than nine removal actions that have addressed immediate public
health threats and that have restricted site access. Removal actions, which began in 1987, included
the removal of 3,000 drums, both buried and located on the ground surface, the remediation of
mercury and dioxin spills, the removal and disposal of tank and vat materials, and the excavation and
disposal of contaminated soils and debris.

The site was proposed for inclusion on the EPA Superfund NPL in June 1993 and was listed in
September 1995.
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2.0 DATA COLLECTION AND EVALUATION

In the first step of the HHRA, Hazard Identification, the samples collected and the chemicals
analyzed for, by medium, are discussed. The HHRA includes a summary of the locations sampled
in the RI, the number of samples collected, and the analyses conducted on the samples from each
media. As part of the RI, samples were collected from one strati graphic boring sample, 12 surface
soil samples, 187 soil boring samples, 15 DNAPL soil samples and one DNAPL groundwater
sample, and 38 test pit samples; two rounds of groundwater samples (19 monitoring wells and 40
samples); one supplementary groundwater sampling round from seven newly installed wells (eight
samples); nine groundwater screening samples from eight LNAPL/groundwater screening borings;
one round of surface water samples from 27 locations (29 samples); one round of sediment samples
from 39 locations (42 samples); 45 samples of building flooring and underlying soils; and 11
building material and building dust samples. Sample locations are presented in Figure 3 (surface
soil, soil boring, DNAPL borings, LNAPL and groundwater screening borings, building flooring,
test pits, and shallow monitoring wells), and Figure 4 (surface water, sediment, and building
material).

2.1 MEDIA TO BE EVALUATED

The environmental media to be quantitatively evaluated in the HHRA include surface soil,
subsurface soil, groundwater, surface water, sediment, and building materials. Air is discussed
qualitatively in the HHRA. The following is a summary of specific data sets for each medium to be
used in the evaluation of present and potential future human health risks.

2.1.1 SOIL

Surface Soil

In October 1997, surface soil samples were collected at eleven locations at the site. The samples
included two background samples (SS01 and SS02), four samples (SS03 through SS06, and SS20
(duplicate of SS03)) from ADC, and six samples (SS07 through SS11) from ARC. All of the surface
soil samples were analyzed for Target Compound List (TCL) VOCs, TCL Extractables, and Target
Analyte List (TAL) Metals, Toxicity Characteristic Leaching Procedure (TCLP) - TC VOCs, - TC
Extractables, - TC Inorganics. In addition, 8 of 11 samples were also analyzed for hexavalent
chromium, dioxin, total organic carbon (TOC), pH, and grain size. Two aqueous field blanks were
collected with the surface soil samples. The field blank samples were analyzed for TCL VOCs, TCL
Extractables, TAL Inorganics, hexavalent chromium, and dioxin.

Surface soil samples were also collected from the shallow depth (0 to 1 foot) of soil borings. Seven
samples were collected from HRDD, 14 from ADC, 15 from SPD, and 13 from ARC.

Summaries of the surface soil data collected from each AOC are presented in Appendix A.
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Subsurface Soil

In November and December 1997, soil borings were conducted at 49 locations at the site. Seventeen
borings were installed in SPD. Fifteen (15) borings were installed in ADC. Six borings were
installed in HRDD. Twelve borings were installed in ARC. Please note that soil boring SB-22 was
counted in both ARC and HRDD. Multiple samples (3 to 5) were collected from each boring.
Samples were typically collected at a shallow depth (0 to 1 foot), intermediary depths (one to three
samples) ranging from 2 to 24 feet, and a deep depth (28 to 30 feet or 32 to 34 feet). A total of 187
soil boring samples were collected, including eleven duplicate samples. CDM Federal also collected
one sample (2 to 4 feet below ground surface) from the stratigraphic boring STB-2.

Each soil boring sample, including the stratigraphic boring sample, was analyzed for TCL VOCs,
TCL Extractables, and TAL Inorganics. Twenty-eight selected samples were analyzed for additional
analytes, including TCLP-TC VOCs, -TC Extractables, and -TC Metals, hexavalent chromium,
TOC, pH, and grain size. In addition, 17 aqueous field blank samples were collected. Field blank
samples were analyzed for TCL VOCs, TCL Extractables, TAL Inorganics, and hexavalent
chromium, when applicable.

Summaries of the subsurface soil data collected from each AOC are presented in Appendix A.

Test Pits

Test pits were excavated at twelve locations at the site in January 1998. Six test pits were excavated
in SPD. Six test pits were excavated in HRDD. Two to seven samples were collected from each test
pit. A total of 38 test pit samples were collected, including 34 soil samples, 2 aqueous samples, and
2 soil duplicate samples. Each test pit soil sample was analyzed for TCL VOCs, TCL Extractables,
and TAL Inorganics. One of the aqueous samples was analyzed by Method 8321A and HPCL, and
the second aqueous sample was analyzed as a corrosive liquid. Seven aqueous field blank samples
were collected and analyzed for TCL VOCs, TCL Extractables, and TAL Inorganics.

Summaries of the test pit soil data collected from each AOC are presented in Appendix A.

2.1.2 GROUND WATER

Two rounds of groundwater sampling of 19 monitoring wells were conducted at the site. The
sampling rounds occurred in February 1998 and March 1998. After a review of the initial data,
CDM Federal installed seven additional monitoring wells. These seven wells were sampled in June
1998. Five wells are located at SPD, including two background wells. Seven wells are located at
ADC. Eight wells are located at ARC. Four wells are located at HRDD. Several monitoring wells
monitor more than one AOC, therefore, these wells are counted more than once.
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Samples were also collected, during the February sampling round, from the four MCUA wells that
are adjacent to the site's northern boundary. Twenty groundwater samples were collected during
each round, including one duplicate sample, during the first two sampling rounds. Eight
groundwater samples, including one duplicate, were collected during the supplemental sampling
round.

All groundwater samples were analyzed for low concentration VOCs, TCL Extractables, TAL
Inorganics, nitrate/nitrite, ammonia, total Kjeldahl nitrogen (TKN), biological oxygen demand
(BOD), chemical oxygen demand (COD), TOC, total dissolved solids (TDS), total suspended solids
(TSS), alkalinity, methane, ethane, ethene, sulfate, chloride, and iron (Fe*2). In the February and
March sampling rounds, ten blanks were collected. In the supplemental sampling round, seven
blanks were collected, including one method, three field, and three trip blanks.

Summaries of the groundwater data collected from each AOC are presented in Appendix A.

LNAPL Borings / Groundwater Screening Points

A total of eight LNAPL Borings / Groundwater Screening Points were installed to screen the water
table to identify floating product in the vicinity of identified potential source area. Five screening
points were located in ADC, three were in SPD, and one was located in ARC. Several locations are
part of more than one AOC and, therefore, the sample numbers are counted twice. One groundwater
sample was collected from each groundwater screening point. A total of nine samples, including one
duplicate, were collected. Samples were analyzed for TCL VOCs and TCL SVOCs. One aqueous
field blank sample was collected and analyzed for TCL VOCs and TCL SVOCs. One trip blank was
analyzed for TCL VOCs.

2.1.3 SURFACE WATER

Surface water samples were collected from 27 locations in October 1997. Three surface water
locations were in SPD, twelve in ADC, eight in ARC, two in HRDD, three from locations along the
Raritan River, and one in the Downstream Marsh (DSM). Several locations are part of more than
one area of concern and, therefore, the sample numbers are counted twice. Thirty surface water
samples were collected, including three background and three duplicate samples. Each surface water
sample was analyzed for TCL VOCs, TCL Extractables, TAL Inorganics, TDS, alkalinity, and
hardness. Nine samples were also analyzed for hexavalent chromium. Six trip blank samples were
also collected and analyzed for TCL VOCs.

Summaries of the surface water data collected from each AOC are presented in Appendix A.

2.1.4 SEDIMENT

Sediment samples were collected at the same 27 locations as surface water samples. Twelve
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additional sediment samples were collected at ADC (3), DSM (2), HRDD (4), and ARC (1), and
Raritan River (3). Several locations are part of more than one area of concern and. therefore, the
sample numbers are counted twice. Two duplicate sediment samples and six aqueous field blank
samples were also collected. Sediment samples were analyzed for TCL VOCs, TCL Extractables,
TAL Metals, pH, TOC, and grain size. Thirteen sediment samples were also analyzed for
hexavalent chromium and dioxin. Field blank samples were analyzed for TCL VOCs, TCL
Extractables, TAL Inorganics, hexavalent chromium, and dioxin.

Summaries of the sediment data collected from each AOC are presented in Appendix A.

2.1.5 BUILDING MATERIALS

Building Flooring

Building flooring samples were collected at 13 locations in November 1997 and January 1998.
Seven of these locations are in the ADC and six are in the ARC. At each location, a sample of the
concrete floor and two or three samples of the soil under the floor were collected. Soil samples were
collected up to 6 to 8 feet below ground surface. A total of 45 samples were collected, including six
duplicate samples. Floor and soil samples were analyzed for TCL VOCs, TCL Extractables, TAL
Inorganics. Floor samples were also analyzed for TCLP - TC VOCs, - TC Extractables, - TC
Inorganics, corrosivity, reactivity, and ignitability. Five aqueous field blank samples were collected
and analyzed for TCL VOCs, TCL Extractables, and TAL Inorganics.

Building Material and Building Dust

Building material and dust samples were collected in October 1997. Six locations were in ARC and
four locations were in ADC. Eleven samples, including one duplicate, were collected and analyzed
for TCL VOCs, TCL Extractables, TAL Inorganics, TCLP- TC VOC, - TC Extractables, - TC
Inorganics, corrosivity, reactivity, ignitability, dioxin, and hexavalent chromium. Two aqueous
field blank samples were collected and analyzed for TCL VOCs, TCL Extractables, TAL Inorganics,
dioxin, and hexavalent chromium.

Summaries of the building floor and subsurface soil, and building material and dust data collected
from each AOC are presented in Appendix A.

2.2 TREATMENT OF DATA

Summaries of the data from each environmental media by AOC are presented in Appendix A. The
tables include the frequency of detection, the range of detected concentrations, the location of the
maximum detected concentration, and the range of non-detect concentrations for each detected
chemical. The frequency of detection is reported as the number of samples with detected
concentrations divided by the number of analyzed samples. For the purposes of these tables when
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evaluating duplicate results, the sample result and duplicate result are counted as individual samples.

Blanks, including field, trip, and laboratory, and rejected data (i.e., qualified with "R") were not be
included in the frequency tally or range of concentrations.

2.2.1 DATA QUALITY

As part of the data evaluation process, the quality of data was evaluated in the data validation phase.
All RI data were validated in accordance with EPA Region II data validation protocols. However,
it should be noted that the data from certain samples and analytes were qualified. In general, data
with qualifiers that indicate uncertainties in concentrations but not identity were utilized in this Risk
Assessment. Rejected data, qualified with an "R", will not used in this Risk Assessment because the
chemical's identity and concentration are uncertain. Data qualified with a "U" were used in this Risk
Assessment, as appropriate, in producing data summary tables and in calculating 95 percent UCLs
(as one-half the method detection limit).

The data qualifiers associated with the site's database are as follows:

• The "*" qualifier indicates for inorganics that duplicate analysis was not within
control limits.

• The "J" qualifier indicates for all chemicals that the reported concentration is
estimated.

• The "B" qualifier indicates for organics that the reported concentration is estimated
because it was detected in both the sample and in the associated blank; for
inorganics, the "B" qualifier indicates that the reported value is less than the contract
required detection limit but greater than the instrument detection limit.

• The "E" qualifier indicates for organics that the concentration exceeds the calibration
range of the gas chromatograph/mass spectrometry (GC/MS) instrument; for
inorganics, the "E" qualifier indicates that the value is estimated due to matrix
interferences.

• The "N" qualifier for organics indicates that there is only presumptive evidence for
their presence; for inorganics, the "N" qualifier indicates that the spiked sample
recovery is not within control limits.

• The "D" qualifier for organics indicates that the chemical was identified in an
analysis at a secondary dilution factor.

• The "U" qualifier for all chemicals indicates that the chemical was not detected at the
reported detection limit.
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2.3 CRITERIA FOR THE SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Because of the large number of chemicals detected at the site, those retained for quantitative analysis
in this HHRA were selected as the most significant (i.e., greatest contributors to risks/hazards). A
subset of the chemicals identified in each environmental matrix (i.e., surface soil, subsurface soil,
sediment, surface water, and building/dust materials) and AOC were selected for detailed analysis.
The primary selection criteria for these chemicals included 1) the chemical concentrations in various
media; 2) a chemical concentration-toxicity screen; 3) the frequencies of detection; 4) the
physical/chemical parameters; 5) the degree of toxicity, mobility, and persistence in the
environment; and 6) historical information about site activities and the chemicals reliably associated
with these activities.

The potential health impact of a chemical is influenced by the relationship of concentration and
toxicity. A chemical detected at high concentrations that may exhibit low noncarcinogenic toxicity
may have less impact on human health than a potential carcinogen detected at relatively low
concentrations. Therefore, a chemical concentration - toxicity screening procedure was performed
for all chemicals detected in the specific AOCs for surface soil, subsurface soil, surface water,
sediment, and building materials to aid in the determination of which chemicals were likely to
contribute significantly to potential risks and hazards (Appendix B).

Individual chemical scores (or risk factors) were calculated for each medium and AOC as follows:

Ry = (C(J) OP

Where:
RJJ = risk factor for chemical I in medium j
Cy = concentration of chemical I in medium j
TJJ = toxicity value for chemical I in medium j

(i.e., slope factor or I/oral reference dose)

For conservatism, the maximum detected concentration of each chemical was used in the calculation
(EPA, 1989a). For the purposes of these tables when evaluating duplicate results, the sample result
and duplicate result are considered as individual concentrations. The chemical-specific risk factors
per area were summed to obtain a total risk factor for all chemicals for each area. Separate total risk
factors were calculated for carcinogens (using the appropriate slope factors) and noncarcinogens
(using the appropriate oral reference doses). The ratio of the risk factor for each chemical in each
area in a medium to the total risk factor for each area in a medium provided the relative contribution
from each chemical in each area in a medium. A contribution of 1 percent was used as a lower limit
and chemicals contributing at least 1 percent were selected as COCs (EPA, 1989a).

For the evaluation of chromium in the concentration-toxicity screens, total chromium was speciated
into its +3 and +6 valence states using a ratio of 6:1, respectively, per the IRIS data base. However,
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actual site data indicates the hexavalent chromium was not detected at the site. Therefore, all
chromium is assumed to be in the -1-3 valence state.

No toxicity values (e.g., reference dose/cancer slope factor) for lead are currently available from
EPA sources. However, the lead concentrations present in surficial soil were compared to EPA
recommended lead screening levels of 400 ppm for residential settings and a range of 750 to 1750
ppm for commercial/industrial land uses.

The selected chemicals of concern (COCs) are presented in Appendix C.
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3.0 EXPOSURE ASSESSMENT

The objective of this section is to present the analysis for selecting potential exposure pathways to
be evaluated in the HHRA. An exposure pathway analysis describes the transport of a chemical
from the source of release to the exposed individual. An exposure pathway links the sources,
locations, and types of environmental patterns to determine significant pathways of human exposure.
As defined in EPA's Risk Assessment Guidance for Superfund (RAGS), an exposure pathway has
four elements:

• Source and mechanism of chemical release
• Release or transport mechanism
• Point of potential human contact (exposure point)
• Exposure route at the contact point

Numerous pathways through which chemical contaminants could possibly migrate from potential
sources to existing receptors were identified. Receptor groups (i.e., human populations) that might
potentially be exposed as a result of the presence of one or more chemicals in the environment were
identified. Typically, these receptor populations include persons who might be exposed via
ingestion of, dermal contact with, or inhalation of a contaminated medium, such as surface soil.
Receptors who might be exposed under present or potential future land or water use scenario were
evaluated.

The following presents the basic process for identifying and selecting exposure pathways in the
PAR. An environmental medium contaminated by a previous release can be a contaminant source
for other media. The identification of potential release mechanisms and receiving media were
determined utilizing site histories and data from existing reports. Potential release sources,
mechanisms of release, and receiving media that have been identified for the Horseshoe Road
Complex Site include the following:

• Surface runoff from contaminated surface soil into surface water; episodic overland
flow resulting from lagoon overflow, spills, or leaking containers; and seepage of
contaminated groundwater into surface water.

• Leaching from surface or buried wastes into soil.

• Leaching from surface or buried wastes and contaminated soil into groundwater.

• Leaching from surface or buried wastes and contaminated soil into sediment; surface
runoff and episodic overland flow from surface wastes and contaminated surface soil;
and seepage of contaminated groundwater into sediment.

• Direct uptake of contaminated air, soil, groundwater, surface water, sediment, or
other biota by biota.
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• Volatilization of chemicals from surface soil, surface water, or spills into the air; and
fugitive dust generation from contaminated surface soil or building materials.

The fate and transport of the chemicals from release media were then considered to identify media
that are receiving or that may receive site-related chemicals. Points of potential contact with
chemically contaminated media (or sources) by human receptors were then considered. After
exposure points were identified, potential exposure routes (i.e., ingestion, dermal contact, inhalation)
were selected.

3.1 IDENTIFICATION OF EXPOSURE PATHWAYS

Complete exposure pathways for the Horseshoe Road Complex Site were selected by integrating the
information above and are presented in Standard Table 1. Standard Table 4 presents the exposure
variables to be used in the daily intake calculations for each complete exposure pathway.

3.1.1 SOIL

Surficial soil at the site may have been contaminated by direct spillage or from surface runoff.
Subsurface soil may be contaminated as a result of leaching and downward migration of mobile
contaminants. Exposure to soil contamination was considered for trespassers, residents, site
workers, and construction workers under present- and potential future-use conditions. The ingestion,
dermal contact, and inhalation routes of exposure have been considered for each of these receptors.
Justification for the inclusion or exclusion of these exposure routes from quantitative evaluation is
presented in Table 1.

Currently, there are no residents, site workers or construction workers at the site. There is both
residential and commercial development within a one-mile radius of the site. The most likely current
receptors for surficial soil are area residents/trespassers. Although ADC and ARC are completely
surrounded by a chain link fence, with some minor institutional controls to prevent entry to the
facility, entry to the site has occurred as evidenced by vandalism. According to the Sayreville
Zoning Office, the site is located in an area that is currently zoned for heavy manufacturing and there
are no future plans to change this zoning status. Therefore, surface soil may serve as both current
and future exposure medium for trespassers, and a future exposure medium for site workers and
construction workers. Ingestion, dermal contact, and inhalation of VOCs and particulates are
potential exposure routes for surficial soil.

Subsurface soil is not an exposure medium under present-use conditions, since construction activities
involving excavation are not currently in progress at the site. In the future, if excavation activities
or significant soil erosion occurs and land use is unchanged or developed for commercial/industrial
uses, potential receptors are trespassers, site workers, and construction workers. Potential exposure
routes are ingestion, dermal contact, and inhalation of VOCs and particulates.

Per EPA Region IICERCLA guidance, arsenic, cadmium, chlordane, DDT, TCDD (dioxin), PAHs
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(benzo(a)pyrene), PCBs (Aroclor 1254 and 1242), pentachlorophenol, generic default for SVOCs.
and inorganics were quantitatively evaluated for the dermal contact pathway for the soil matrix.

The inhalation of VOCs pathway was eliminated from the risk assessment based on the results of
the soil chemical concentration-toxicity screens and the selected chemicals of potential concern.
Almost all of the COCs for soils were nonvolatiles (PAHs, PCBs, pesticides, and inorganics).

3.1.2 GROUNDWATER

Potable water is supplied to the Borough of Sayreville by the Sayreville Water Company, which
maintains wells (drawing from the Old Bridge Member) and recharge lagoons within several miles
south of the south. Although residences within the vicinity of the site are connected to the Borough
of Sayreville's municipal water system, it is not known if some residents use residential well water
for non-potable purposes. Although the potential exists for the site to be redeveloped for
commercial/industrial uses, it is not likely that the site would be disconnected from the municipal
water system and site groundwater used for potable uses.

In addition, the Conceptual Hydrogeologic Model developed for the site (Section 3.5.4 of the RI
report) indicates the site is near the top of the Woodbridge clay unit. Regionally, the Woodbridge
clay is part of an aquiclude that separated the Farrington and Old Bridge aquifers. The Farrington
aquifer does not exist below the Woodbridge clay at the site. The Old Bridge Sand outcrops to the
south, where it is both stratigraphically and topographically higher than the site. Therefore, the
Horseshoe Road site is hydraulically isolated from the two regional aquifers.

Therefore, there is no complete exposure pathway for site groundwater under current and foreseeable
future uses of the site. Justification for the inclusion or exclusion of scenarios for quantitative
evaluation is presented in Table 1.

3.1.3 SURFACE WATER

Historical sampling at the site indicated surface water and sediment contamination. Onsite surface
water and sediment (e.g., pond, stream, drainage channels and wetlands) and associated surface
water run-off may currently be contacted by area residents/trespassers. Run-off from the site into
the Raritan River may potentially pose a threat to residents using the river for recreational purposes
and ingesting shellfish caught in the river. In the future, the area along the Raritan River may be
developed into a public area, including a boardwalk, park, and retail shops. Incidental exposure to
surface water may occur in this developed area. The potential exposure routes include ingestion of
and dermal contact with surface water. Inhalation of VOCs released from surface water was
eliminated as a pathway from the risk assessment based on the results of the surface water chemical
concentration-toxicity screens and the selected chemicals of potential concern. Almost all of the
COCs for surface water are nonvolatiles (inorganics). Justification for the inclusion or exclusion of
scenarios for quantitative evaluation is presented in Table 1.
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3.1.4 SEDIMENT

Current receptors for sediment in onsite water bodies and the Raritan River include area
residents/trespassers. Potential future receptors include residents who may come in direct contact
with sediment during recreational activities. In the future, the area along the Raritan River may be
developed into a public area, including a boardwalk, park, and retail shops. Incidental exposure to
sediment may occur in this developed area. The potential exposure routes include ingestion of and
dermal contact with sediment. Justification for the inclusion or exclusion of scenarios for
quantitative evaluation is presented in Table 1.

3.1.5 BUILDING MATERIAL AND DUST

In the future, redevelopment of the site for commercial/industrial uses may occur. If the existing
buildings are used, site and construction workers may be potentially exposed to building materials.
The potential exposure routes are ingestion and dermal contact. Workers are not likely to be exposed
to building floor concrete and subsurface soils below the floor, therefore exposure to these surfaces
were not quantitatively evaluated. In general, concentrations of compounds were detected at higher
concentrations in building materials, than the building floor concrete and soils below the floor.
Therefore, the risks calculated for site workers and construction workers should be protective of less
frequent exposures to these other surfaces. Justification for the inclusion or exclusion of scenarios
for quantitative evaluation is presented in Table 1.

3.2 EXPOSURE POINT CONCENTRATIONS

Concentrations at potential exposure points (any point of potential contact with a contaminated
medium) were developed for each COC and AOC in surface soil, subsurface soil, surface water,
sediment, and building materials for use in calculation of daily intakes. Because of the uncertainty
associated with any estimate of exposure concentration, the 95 percent UCL on the arithmetic mean
is used for this variable. If there is a large variability in measured or modeled concentrations, the
95 percent UCL may exceed the maximum measured or modeled values, in which case, the
maximum detected or modeled value is used. Although this concentration does not reflect the
maximum concentration that could be contacted at any one time, it is considered a reasonable
estimate of the concentration likely to be contacted over time, because long-term contact with the
maximum concentration is not a reasonable assumption.

For the site's database, a lognormal distribution was assumed. The formula used to calculate the
95 percent UCL for a lognormal distribution is as follows:

TJCL _ g (x + 0.5s2 + sH//n-l)

Where:

UCL = upper confidence limit
e = constant (base of the natural log, equal to 2.718)
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x = mean of the transformed data
s = standard deviation of the transformed data
H = H-statistic (i.e., from table published in Gilbert, 1987)
n = number of samples

In calculating this value, non-detects were accounted for by using one-half the SQL. If one-half the
SQL exceeded the maximum detection, the maximum detection was utilized as the default value.
Duplicate samples were averaged prior to calculating the UCLs. The average concentrations is

presented in the UCL tables as "Sample ID-AV". EPCs for subsurface soils were based on samples
collected from less than 15 feet. Depths of greater than 15 feet are deeper than the depth of typical
excavation activities.

Appendix D presents the calculated 95 percent UCL concentrations used to estimate carcinogenic
risks and noncarcinogenic hazards. Standard Tables 3.1 through 3.5 present the medium-specific
exposure point concentration summaries.

3.3 CALCULATION OF DAILY INTAKES

To assess the potential carcinogenic risks and health hazards to human populations quantitatively
based on the present-use and potential future-use scenarios discussed in Section 3.1, daily intakes
were calculated. For daily intakes, intakes are averaged over a lifetime for carcinogenic chemicals
and over the period of exposure for noncarcinogens. The daily intake is expressed in terms of the
mass of the chemical contaminant per unit of body weight over the averaging time (mg chemical/kg
body weight-day).

Equations presented and described in RAGS (EPA, 1989a) were used to estimate daily intakes from
ingestion and dermal contact exposures. These equations and values used for daily intake
calculations are presented in Standard Tables 4.1 through 4.13.
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4.0 TOXICITY ASSESSMENT

In the toxicity assessment portion of the risk assessment, the relationship between the potential level
of exposure (dose) and the likelihood and/or severity of adverse effects (response) were evaluated.
As part of this evaluation, available toxicity values or dose/response parameters for the chemicals
detected at the site were compiled. These dose/response parameters were used in the chemical
concentration-toxicity screens and integrated with chemical intake levels derived in exposure
assessment to characterize the level of potential risks and health effects.

Dose/response parameters have been developed by EPA for the evaluation of both noncarcinogenic
and carcinogenic effects of exposure to humans. The oral and inhalation reference doses (RfDs) are
the toxicity values used to evaluate noncarcinogenic effects resulting from exposure. The oral and
inhalation cancer slope factors (CSFs) are used to evaluate potential carcinogenic effects. Oral RfDs
and inhalation reference concentrations (RfCs), as well as SFs derived for oral and inhalation
exposures, are available through EPA's on-line Integrated Risk Information System (IRIS) and
Health Effects Assessment Summary Tables (HEAST) Annual FY-1997. When a value was not
available through these sources, the EPA's National Center for Environmental Assessment (EPA-
NCEA) was consulted.

4.1 NONCARCINOGENIC EFFECTS

4.1.1 DEFINITION AND DERIVATION OF REFERENCE DOSES

Toxicity values are available depending on the exposure route (oral or inhalation), the critical effect,
and the length of exposure (e.g., chronic) to be evaluated. Chronic and subchronic oral and
inhalation RfDs may be used to evaluate noncarcinogenic effects. A chronic RfD is defined as an
estimate of a daily exposure level for the human population, including sensitive subpopulations, that
is likely to be without an appreciable risk of harmful effects during a lifetime. Chronic RfDs are
specifically developed to be protective of long-term exposure to a chemical, and are defined as
exposure periods exceeding seven years (approximately ten percent of a human lifetime of 70 years).
Subchronic RfDs are used to characterize potential noncarcinogenic effects associated with shorter-
term exposure periods between 2 weeks and approximately 7 years.

RfDs are derived by EPA based on the concept of a threshold. For many noncarcinogenic effects,
protective mechanisms may exist which must be overcome before an adverse effect is manifested.
A range of exposure levels may be tolerated by an organism before an adverse effect occurs. In the
development of the RfDs, human epidemiological and clinical studies, and experimental animal
studies are reviewed to identify the upper-bound of the tolerance range (i.e., maximum subthreshold
level) which is protective of sensitive individuals in the population. The no observed adverse effect
level (NOAEL) or lowest observed adverse effect level (LOAEL) is generally used to describe this
level and is the basis for the derivation of the RfD. Uncertainty and modifying factors are then
applied to the NOAEL, depending on the quality and the applicability of the available animal or
human toxicity study, as the final step in the derivation of the RfD. The resultant oral RfD is
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expressed in terms of unit concentration of a chemical (mg) per unit body weight (kg) per unit time
(day) or mg/kg/day.

Inhalation RfCs, expressed in mg/m3, are derived by interim methods adopted by EPA in 1988.
These methods differ slightly from those used for the derivation of RfDs because of (1) dynamics
of the respiratory system and its diversity across species, and (2) differences in physicochemical
properties of chemical contaminants, such as size and shape of a particle. The RfC value is reported
as a concentration in air (mg/m3), although it may be converted to a corresponding inhaled dose
(mg/kg/day) by dividing by 70 kg body weight and multiplying by 20 mVday inhalation rate.

4.1.2 RfDS FOR DETECTED CHEMICAL CONTAMINANTS

Chronic oral RfDs, primary target organs, and the uncertainty factors associated with them for
chemicals detected in historical site investigations are presented in Standard Table 5.1. These RfDs
were used in the concentration-toxicity screens to select contaminants of concern (COCs), and in the
calculation of ingestion and dermal noncarcinogenic hazard quotients (Standard Table 7). No COCs
were evaluated for inhalation exposures, therefore, no inhalation reference concentrations were
applicable (Standard Table 5.2). In addition, no special case chemicals were evaluated, therefore,
no toxicity values were applicable for special case chemicals (Standard Table 5.3).

4.2 CARCINOGENIC EFFECTS

4.2.1 DEFINITION AND DERIVATION OF SLOPE FACTORS

The carcinogenic slope factor and the accompanying weight-of-evidence classification are used to
evaluate potential human carcinogenic risks associated with exposures. The hypothesized
mechanism of carcinogenesis is based on the concept of nonthreshold effects (i.e., there is essentially
no level of exposure to a chemical that does not pose some probability of generating a carcinogenic
response).

In defining the potential carcinogenicity of a chemical contaminant to humans, EPA first evaluates
the sufficiency of evidence of carcinogenicity from available data. The evidence is characterized
separately for human and animal studies as sufficient, limited, adequate, no data, or evidence of no
effect. The characterizations of these two sets of data are evaluated in combination and the chemical
is assigned a "weight-of-evidence" classification. EPA has five groups of classification which are
as follows:

A - Human Carcinogen.
Bl - Probable Human Carcinogen. Limited human data are available.
B2 - Probable Human Carcinogen. Sufficient evidence of carcinogenicity in

animals and inadequate or no evidence in humans.
C - Possible Human Carcinogen.
D - Not Classifiable as to human carcinogenicity.
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E - Evidence of noncarcinogenicity for humans.

For Group A, Bl, and B2 carcinogens, EPA typically derives a carcinogenic slope factor. Slope
factors for Class C carcinogens are derived on a case-by-case basis. The slope factor defines
quantitatively the relationship between dose and response as the plausible upper-bound estimate of
the probability of a response (i.e., development of cancer) per unit intake of a potential carcinogen
over a lifetime.

The slope factor is derived by EPA by selecting the most appropriate data set, extrapolating to lower
doses, determining equivalent human doses for the appropriate route of exposure (ingestion or
inhalation), and application of uncertainty factors. The resultant slope factor is expressed in terms
of risk per unit concentration of the chemical (mg) per unit body weight (kg) per unit time (day) or
(mg/kg/day)'1.

4.2.2 SLOPE FACTORS FOR DETECTED CHEMICAL CONTAMINANTS

Oral slope factors and weight-of-evidence classifications for potentially carcinogenic chemicals
detected in historical site investigations are presented in Standard Table 6.1. These cancer slope
factors (CSFs) were used in the concentration-toxicity screens to select contaminants of concern
(COCs), and in the calculation of ingestion and dermal carcinogenic risks (Standard Table 8). No
COCs were evaluated for inhalation exposures, therefore, no inhalation slope factors were
applicable (Standard Table 6.2). In addition, no special case chemicals were evaluated, therefore,
no toxicity values were applicable for special case chemicals (Standard Table 6.3).
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5.0 RISK CHARACTERIZATION

In this section of the risk assessment, toxicity and exposure assessments were integrated into
quantitative and qualitative expressions of carcinogenic risk and noncarcinogenic hazards. The
estimate of risk and hazard were expressed numerically in spreadsheets contained in Standard Tables
7 and 8. Tables represent the reasonable maximum exposure as indicated by the abbreviation RME
after the table number.

The potential for noncarcinogenic effects was evaluated by comparing an exposure level over a
specified time period with a reference dose derived for a similar exposure period. This ratio of
exposure to toxicity is referred to as a hazard quotient. The hazard index is the sum of the HQs.
This hazard index assumes that there is a level of exposure below which it is unlikely even for
sensitive populations to experience adverse health effects. If the hazard index exceeds 1, there may
be concern for potential noncancer effects, however, this value should not be interpreted as a
probability. Generally, the greater the hazard index above unity, the greater the level of concern.
Calculation of non-cancer hazards are presented in Standard Tables 7.1 through 7.13.

Carcinogenic risks are estimated as the incremental probability of an individual developing cancer
over a lifetime as a result of exposure to a potential carcinogen. Per RAGS guidance, the slope
factor converts estimated daily intakes averaged over a lifetime of exposure directly to incremental
risk of an individual developing cancer. This carcinogenic risk estimate is generally an upper-bound
value since the slope factor is often an upper 95th percentile confidence limit of the probability of
response based on experimental animal data used in the multistage model. Calculation of cancer
risks are presented in Standard Tables 8.1 through 8.13.

In general, EPA recommends a target value or a risk range (i.e., hazard index = 1 or risk = 10"4 to
10'6) as threshold values for potential human health impacts. The results presented in the spreadsheet
calculations were compared to these target values. These values aid in determining the objectives
of the baseline risk assessment which include determining whether additional response action is
necessary at the site, by providing a basis for determining residual chemical levels that are
adequately protective of human health, by providing a basis for comparing potential health impacts
of various remedial alternatives, and to help support selection of the no-action remedial alternative,
where appropriate.

Carcinogenic risks and noncarcinogenic hazard indices are summarized for each receptor by
medium, exposure route, and exposure point (Standard Table 9).

A summary for each receptor by medium, exposure route, and exposure point that trigger the need
for cleanup are presented in Standard Table 10.

HHRA.DOC 10/6/99

21

400150



5.1 QUANTITATIVE RESULTS OF CARCINOGENIC RISK AND
NONCARCINOGENIC EFFECTS EVALUATION

5.1.1 AREA RESIDENTS (TRESPASSERS)

The results of carcinogenic risk and noncarcinogenic hazard index calculations for current and future
area residents (trespassers) are presented in Standard Table 9.1. For AOC 1 - HRDD, exposures to
area residents (trespassers) were evaluated for surface soil, surface water, and sediment. The total
risk across all media and all exposure routes is 2.3E-05. The total hazard index across all media and
all exposure routes is 0.71.

For AOC 2 - ADC, exposures to area residents (trespassers) were evaluated for surface soil, building
materials, surface water, and sediment. The total risk across all media and all exposure routes is
3.2E-04. This risk is primarily attributed to carcinogenic PAHs in building materials. The total
hazard index across all media and all exposure routes is 3.3. The total HI for the skin is 3.1
attributed to arsenic in surface soil and sediment. In addition, lead was detected in surficial soils at
concentrations exceeding EPA's recommended lead screening level of 400 ppm for residential
settings.

For AOC 3 - SPD, exposures to area residents (trespassers) were evaluated for surface soil, surface
water, and sediment. The total risk across all media and all exposure routes is l.OE-06. The total
hazard index across all media and all exposure routes is 0.071.

For AOC 4 - ARC, exposures to area residents (trespassers) were evaluated for surface soil, building
materials, surface water, and sediment. The total risk across all media and all exposure routes is
3.3E-05. The total hazard index across all media and all exposure routes is 7.3. The total HI for
whole body/blood is 6.0 attributed to antimony in building materials, and for immune system is 1.2
attributed to PCBs in sediment and building materials. In addition, lead was detected in surficial
soils at concentrations exceeding EPA's recommended lead screening level of 400 ppm for
residential settings.

For AOC 5 - DSM, exposures to area residents (trespassers) were evaluated for surface water, and
sediment. The total risk across all media and all exposure routes is 8.3E-05. The total hazard index
across all media and all exposure routes is 2.1. The total HI for skin is 2.1 attributed to arsenic in
sediment.

For AOC 6 - RR, exposures to area residents (trespassers) were evaluated for surface water, and
sediment. The total risk across all media and all exposure routes is 4.2E-05. The total hazard index
across all media and all exposure routes is 1.1. The total HI for skin is 1.1 attributed to arsenic in
sediment.
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5.1.2 RESIDENTS

Adults - The results of carcinogenic risk and noncarcinogenic hazard index calculations for current
and future adult residents are presented in Standard Table 9.2a. For AOC 5 - DSM, exposures to
adult residents were evaluated for shellfish, surface water, and sediment. The total risk across all
media and all exposure routes is 3.9E-04 attributed to arsenic in sediment. The total hazard index
across all media and all exposure routes is 2.6. The total HI for skin is 2.6 attributed to arsenic in
sediment.

For AOC 6 - RR, exposures to adult residents were evaluated for shellfish, surface water, and
sediment. The total risk across all media and all exposure routes is 1.9E-04 attributed to arsenic in
sediment. The total hazard index across all media and all exposure routes is 1.3. The total HI for
skin is 1.2 attributed to arsenic in sediment.

Children - The results of carcinogenic risk and noncarcinogenic hazard index calculations for future
child residents are presented in Standard Table 9.2b. For AOC 5 - DSM, exposures to child residents
were evaluated for surface water, and sediment. The total risk across all media and all exposure
routes is 6. IE-04 attributed to arsenic in sediment. The total hazard index across all media and all
exposure routes is 16. The total HI for skin is 16 attributed to arsenic in sediment.

For AOC 6 - RR, exposures to child residents were evaluated for surface water, and sediment. The
total risk across all media and all exposure routes is 3.IE-04 attributed to arsenic in sediment. The
total hazard index across all media and all exposure routes is 8.1. The total HI for skin is 8.0
attributed to arsenic in sediment.

5.1.3 SITE WORKERS

The results of carcinogenic risk and noncarcinogenic hazard index calculations for future site
workers are presented in Standard Table 9.3. For AOC 1 - HRDD, exposures to site workers were
evaluated for surface soil, subsurface soil, and test pit soil. The total risk across all media and all
exposure routes is 1.3E-03. This risk is primarily attributed to PCBs in surface soil and test pit soil,
and arsenic in test pit soil. The total hazard index across all media and all exposure routes is 13. The
total HI for skin is 5.8 primarily attributed to arsenic in test pit soil, for whole body/blood is 3.5
attributed to antimony in test pit soil, and for the immune system is 3.1 primarily attributed to PCBs
in test pit soil.

For AOC 2 - ADC, exposures to site workers were evaluated for surface soil, subsurface soil, and
building materials. The total risk across all media and all exposure routes is 3.4E-02. This risk is
attributed to carcinogenic PAHs in surface soil, subsurface soil, and building materials, PCBs in
surface soil and subsurface soil, arsenic in surface soil, subsurface soil, and building materials, and
1,2-dichloroethane in subsurface soil. The total hazard index across all media and all exposure
routes is 41. The total HI for the skin is 34 attributed to arsenic in surface soil and subsurface soil,
for kidney is 1.5 primarily attributed to fluoranthene and pyrene in building materials, and for
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reproductive effects is 2.3 attributed to methoxychlor in surface soil and subsurface soil. Lead was
detected in surficial soils at concentrations within EPA's recommended screening range of 750 to
1750 ppm for commercial/industrial uses.

For AOC 3 - SPD, exposures to site workers were evaluated surface soil, subsurface soil, and test
pit soil. The total risk across all media and all exposure routes is 7.9E-04. This risk is primarily
attributed to hexachloroethane in test pit soil, PCBs in test pit soil, arsenic in surface soil, subsurface
soil, and test pit soil, and carcinogenic PAHs in surface soil and test pit soil The total hazard index
across all media and all exposure routes is 68. The total HI for kidney is 63 attributed to
hexachloroethane in test pit soil, and for the immune system is 2.6 attributed to PCBs in test pit
soils.

For AOC 4 - ARC, exposures to site workers were evaluated surface soil, subsurface soil, and
building materials. The total risk across all media and all exposure routes is 2.7E-03. The total
hazard index across all media and all exposure routes is 100. This risk is attributed to 2,3,7,8-TCDD
equivalents in surface soil and building materials, arsenic in surface soil and building materials,
PCBs in surface soil and building materials, and carcinogenic PAHs in surface soil. The total HI for
whole body/blood is 84 attributed to antimony in building materials, for immune system is 14
attributed to PCBs in building materials, and for the skin is 2.2 attributed to arsenic in building
materials. Lead was detected in surficial soils at concentrations exceeding EPA's recommended
screening range of 750 to 1750 ppm for commercial/industrial uses.

5.1.4 CONSTRUCTION WORKERS

The results of carcinogenic risk and noncarcinogenic hazard index calculations for future
construction workers are presented in Standard Table 9.4. For AOC 1 - HRDD, exposures to
construction workers were evaluated for surface soil, subsurface soil, and test pit soil. The total risk
across all media and all exposure routes is 3.4E-05. The total hazard index across all media and all
exposure routes is 10. The total HI for whole body/blood is 4.4 attributed to antimony in test pit soil,
for skin is 4.3 primarily attributed to arsenic in test pit soil, and for the immune system is 1.2
attributed to PCBs in test pit soil.

For AOC 2 - ADC, exposures to construction workers were evaluated for surface soil, subsurface
soil, and building materials. The total risk across all media and all exposure routes is 5.9E-04. This
risk is attributed to carcinogenic PAHs in building materials. The total hazard index across all media
and all exposure routes is 28. The total HI for the skin is 26 attributed to arsenic in surface and
subsurface soil, and for reproductive effects is 1.1 attributed to methoxychlor is surface soil and
subsurface soil. Lead was detected in surficial soils at concentrations within EPA's recommended
screening range of 750 to 1750 ppm for commercial/industrial uses.

For AOC 3 - SPD, exposures to construction workers were evaluated surface soil, subsurface soil,
and test pit soil. The total risk across all media and all exposure routes is 1.5E-05. The total hazard
index across all media and all exposure routes is 31. The total HI for kidney is 28 attributed to
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hexachloroethane in test pit soil, and for the immune system is 1.1 attributed to PCBs in test pit soil.

For AOC 4 - ARC, exposures to construction workers were evaluated surface soil, subsurface soil,
and building materials. The total risk across all media and all exposure routes is 7.6E-05. The total
hazard index across all media and all exposure routes is 120. The total HI for whole body/blood is
110 attributed to antimony in building materials, for immune system is 5.5 attributed to PCBs in
building materials, and for the skin is 1.7 attributed to arsenic in building materials. Lead was
detected in surficial soils at concentrations exceeding EPA's recommended screening range of 750
to 1750 ppm for commercial/industrial uses.

5.2 CQPCS AND MEDIA/EXPOSURE POINTS THAT TRIGGER THE NEED FOR
CLEANUP

Cancer risk and non-cancer hazard information for only those COPCs and media/exposure points
that trigger the need for cleanup (the risk drivers) are presented in Standard Table 10. In accordance
with the National Oil and Hazardous Substance Pollution Contingency Plan (NCP) Section 300.430
(e)(2) for known or suspected carcinogens, acceptable exposure levels are generally concentration
levels that represent an excess upper-bound lifetime cancer risk to an individual of between 10"4 and
lO'6. Per RAGS Part B: Development of Risk-Based Preliminary Remediation Goals (USEPA,
1991b), for noncarcinogenic effects, the NCP does not specify a range, but it is generally appropriate
to assume a hazard index equal to 1.

5.2.1 AREA RESIDENTS (TRESPASSERS)

The COPCs and media/exposure points for current and future area residents (trespassers) that trigger
the need for cleanup are presented in Standard Table 10.1.

For AOC 2 - ADC, total risk for area residents (trespassers) exceeds 10-4 and the total HI exceeds
1.0. The risk exceedance is primarily attributed to carcinogenic PAHs in building materials. The
HI exceedance is attributed to arsenic in surface soil and sediment. In addition, lead was detected
in surficial soils at concentrations exceeding EPA's recommended lead screening level of 400 ppm
for residential settings.

For AOC 4 - ARC, the total HI exceeds 1.0. The HI exceedance is primarily attributed to antimony
in building materials. The individual HQs for Aroclor-1254 in building materials and sediment are
less than 1. Lead was detected in surficial soils at concentrations exceeding EPA's recommended
lead screening level of 400 ppm for residential settings.

For AOC 5 - DSM, the total HI exceeds 1.0. The HI exceedance is attributed to arsenic in sediment.

For AOC 6 - RR, the total HI exceeds 1.0. The exceedance is attributed to arsenic in sediment.

HHRA.DOC 10/6/99

25

400154



5.2.2 RESIDENTS

Adults - The COPCs and media/exposure points for current and future adult residents that trigger
the need for cleanup are presented in Standard Table 10.2a.

For AOC 5 - DSM, total risk for adult residents exceeds 10-4 and the total HI exceeds 1.0. The risk
exceedance is attributed to arsenic in sediment. The HI exceedance is attributed to arsenic in
sediment.

For AOC 6 - RR, total risk for adult residents exceeds 10-4 and the total HI exceeds 1.0. The risk
exceedance is attributed to arsenic in sediment. The HI exceedance is attributed to arsenic in
sediment.

Children - The COPCs and media/exposure points for future child residents that trigger the need
for cleanup are presented in Standard Table 10.2b.

For AOC 5 - DSM, total risk for child residents exceeds 10-4 and the total HI exceeds 1.0. The risk
exceedance is attributed to arsenic in sediment. The HI exceedance is attributed to arsenic in surface
water and sediment.

For AOC 6 - RR, total risk for child residents exceeds 10-4 and the total HI exceeds 1.0. The risk
exceedance is attributed to arsenic in sediment. The HI exceedance is attributed to arsenic in
sediment.

5.2.3 SITE WORKERS

The COPCs and media/exposure points for future site workers that trigger the need for cleanup are
presented in Standard Table 10.3.

For AOC 1 - HRDD, total risk for site workers exceeds 10-4 and the total HI exceeds 1.0. The risk
exceedance is attributed to PCBs and arsenic in surface soil and test pit soil. The HI exceedance is
attributed to primarily to antimony, PCBs and arsenic in test pit soil.

For AOC 2 - ADC, total risk for site workers exceeds 10-4 and the total HI exceeds 1.0. The risk
exceedance is attributed to carcinogenic PAHs in surface soil, subsurface soil, and building
materials, arsenic in surface soil, subsurface soil, and building materials, and PCBs in surface and
subsurface soil. The HI exceedance is attributed to arsenic and methoxychlor in surface and
subsurface soil, and fluoranthene and pyrene in building materials.

For AOC 3 - SPD, total risk for site workers exceeds 10-4 and the total HI exceeds 1.0. The risk
exceedance is primarily attributed to hexachloroethane, PCBs, and arsenic in test pit soil. In addition,
arsenic in surface soil and subsurface soil also attributed to the total risk exceedance. The HI
exceedance is attributed to hexachloroethane and PCBs in test pit soil.
HHRA.DOC 10/6/99

26

400155



For AOC 4 - ARC, total risk for site workers exceeds 10-4 and the total HI exceeds 1.0. The risk
exceedance is primarily attributed to 2,3,7,8-TCDD, PCBs and arsenic in building materials. In
addition, PCBs and arsenic in surface soil attributed to the total risk exceedance. The HI exceedance
is attributed to antimony, PCBs, and arsenic in building materials. Lead was detected in surficial
soils at concentrations exceeding EPA's recommended screening range of 750 to 1750 ppm for
commercial/industrial uses.

5.2.4 CONSTRUCTION WORKERS

The COPCs and media/exposure points for future construction workers that trigger the need for
cleanup are presented in Standard Table 10.4.

For AOC 1 - HRDD, the total HI for construction workers exceeds 1.0. The HI exceedance is
attributed to primarily to antimony, PCBs and arsenic in test pit soil.

For AOC 2 - ADC, total risk for construction workers exceeds 10-4 and the total HI exceeds 1.0.
The risk exceedance is attributed to carcinogenic PAHs in building materials. The HI exceedance
is attributed to arsenic and methoxychlor in surface and subsurface soil.

For AOC 3 - SPD, the total HI for construction workers exceeds 1.0. The HI exceedance is
attributed to hexachloroethane, copper, and PCBs in test pit soil.

For AOC 4 - ARC, the total HI for construction workers exceeds 1.0. The HI exceedance is
attributed to antimony, PCBs, and arsenic in building materials. Lead was detected in surficial soils
at concentrations exceeding EPA's recommended screening range of 750 to 1750 ppm for
commercial/industrial uses.
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6.0 UNCERTAINTIES IN RISK ASSESSMENT

The primary areas of uncertainty and limitations are qualitatively discussed in this section. As in
any risk assessment, the estimates of potential health threats (carcinogenic risks and noncarcinogenic
health effects) for the Horseshoe Road Complex site has numerous associated uncertainties. In
general, the primary areas of uncertainty include the following:

• Environmental data
• Exposure pathway assumptions
• Toxicological data
• Risk characterization

Uncertainty is always involved in the estimation of chemical concentrations. Errors in the analytical
data may stem from errors inherent in sampling and/or laboratory procedures. One of the most
effective methods of minimizing procedural or systematic error is to subject the data to a strict
quality control review. This quality control review procedure helps to eliminate many laboratory
errors. However, even with all data vigorously validated, it must be realized that error is inherent
in all laboratory procedures.

The lack of site-specific exposure measurements requires that estimates be made on the basis of
literature values and/or professional judgement. These types of estimates were required in the
evaluation of exposure scenario input parameters. For example, assumptions were made for the
exposure time, frequency, and duration of potential chemical exposures as well as for the quantity
of ingested and/or inhaled chemical contaminants. In general, assumptions were made based on
reasonable maximum exposures.

Other standard assumptions used throughout this risk assessment are assumed to represent average
values (i.e., 70 kg average adult body weight) or upper-bounds of potential exposure (i.e., inhalation
rate) and have been used as appropriate.

Other sources of error in the risk assessment can stem from the use of estimated concentrations and
can arise during the calculation of 95 percent UCLs. For example, one-half the SQL was used in the
95 percent UCL calculation as a proxy concentration for non-detect chemicals per RAGS (USEPA,
1989a).

Toxicological data uncertainty is one of the largest sources of error in this risk assessment.
Numerous uncertainties are associated with USEPA-derived toxicity values used in risk assessment.
However, these uncertainties tend to be conservative by overestimating risks. One source of
uncertainty may include using dose-response information from effects observed at high doses in
animals to predict adverse health effects from low level exposures to humans in contact with the
chemical in the environment. Another source may be the use of dose-response information from
short-term exposure studies to predict the effects of long-term exposure and vice versa.
Uncertainties may also arise from using dose-response information in animals to predict human
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health effects and from homogeneous animal and healthy human populations to predict effects likely
to be observed in the general population which consists of individuals with varying sensitivities. In
addition, the inability to quantitatively evaluate all chemicals detected at the site due to the lack of
sufficient toxicological data may result in underestimation of risks and/or health effects.

Other toxicological data uncertainty in this risk assessment includes the use of the benzo(a)pyrene
oral slope factor in conjunction with relative potency values to develop slope factors for numerous
other carcinogenic PAHs, the combining of carcinogens with different weights-of-evidence in the
calculation of risk; and the combining of noncarcinogens with different toxicity endpoints in the
calculation of hazard index values.

Uncertainty is also involved in the calculation of risk and hazard estimates via the dermal contact
with soil pathway. Only specific chemicals could be quantitatively evaluated via this route since
these are the only chemicals detected in site soil which have USEPA Region II recommended soil
dermal absorption factors. The potential exists to underestimate risks/impacts via this pathway since
all other chemicals detected in the soil could only be qualitatively addressed. An additional source
of uncertainty may include the use of an oral reference dose to evaluate dermal exposure (i.e.,
arsenic, PCBs).

As a result of the uncertainties described above, this risk assessment should not be construed as
presenting absolute risks or hazards. Rather, it is a conservative analysis intended to indicate the
potential for adverse impacts to occur, based on a reasonable maximum exposure.

6.1 CENTRAL TENDENCY CALCULATIONS

Central tendency is a statistical measure that identifies the single most representative value for an
entire distribution of values. As a quantitative measure of uncertainty in this risk assessment, central
tendency calculations have been performed utilizing 50th percentile input parameters (i.e., exposure
duration) in the risk and hazard index calculations as opposed to the more conservative parameters
generally used in risk assessment calculations. Ninetieth percentile input parameters are used in the
risk assessment for calculation of risk and hazard index values in a given pathway so that the
combination of all intake variables results in an estimate of the RME for that pathway. The RME
is the maximum exposure that is reasonably expected to occur at a site.

The 50th percentile values used in the central tendency calculations are considered to be
representative of the general receptor population, but may underestimate the true carcinogenic risk
and/or noncarcinogenic health effects to sensitive receptors. Standard Table 4 presents the exposure
parameters to be utilized in the calculation of central tendency for those exposure pathways which
have results in exceedance of the l.OE-04 for carcinogens and 1 for noncarcinogens. These
parameters were based on RAGS (USEPA, 1989a), Exposure Factors Handbook (USEPA, 1997),
Region II guidance.

Standard Tables 7.CT and 8.CT present the results of the central tendency calculations. The
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receptors, media, and exposure pathways which have results in exceedance of the l.OE-04 for
carcinogens and 1 for noncarcinogens are summarized below and in Standard Tables 9.CT and
10.CT.

6.1.1 RESIDENTS

Children - For AOC 5 - DSM, total risk for future child residents exceeds 10-4 and the total HI
exceeds 1.0. The risk and HI exceedance is attributed to arsenic in sediments.

For AOC 6 - RR, the total HI exceeds 1.0. The HI exceedance is attributed to arsenic in sediments.

6.1.2 SITE WORKERS

For AOC 2, total risk for future site workers exceeds 10-4 and the total HI exceeds 1. The risk
exceedance is attributed to carcinogenic PAHs in building materials. For the total HI of 1.4, none
of the His for specific target organs exceed 1.

For AOC 4, total risk for future site workers exceeds 10-4 and the total HI exceeds 1. The risk
exceedance is attributed to 2,3,7,8-TCDD equivalents and arsenic in building materials. The HI
exceedance is primarily attributed to antimony in building materials.

6.1.3 CONSTRUCTION WORKERS

For AOC 2, total risk for future construction workers exceeds 10-4 and the total HI exceeds 1. The
risk exceedance is attributed to carcinogenic PAHs in building materials.

For AOC 4, the total HI exceeds 1. The HI exceedance is attributed to antimony, PCBs, and arsenic
in building materials.
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7.0 PRELIMINARY REMEDIATION GOALS

7.1 DEFINITION OF PRELIMINARY REMEDIATION GOALS

Chemical-specific preliminary remediation goals (PRGs) are concentration goals for individual
chemicals for specific medium and land use combinations at CERCLA sites. In this section,
chemical-specific PRGs were developed based on the risk assessment (i.e., risk-based calculations).
Available site-specific parameters were used in place of default parameters to reflect site-specific
conditions. Risk-based PRGs are initial guidelines only; they do not establish that cleanup to these
goals is warranted. A risk-based concentration will be considered a final remediation level after
analysis in the RI/FS and ROD.

For this risk assessment, risk-based PRGs are needed for chemicals in medium with a cumulative
cancer risk of greater than 1 .OE-04 and where a hazard index is greater than 1. Upon review of the
spreadsheet calculations for site soils, surface, sediment, and building materials several exceedances
of the USEPA's target levels were noted. EPA will use it's discretion to estimate PRGs were risks
are between 1.OE-04 to l.OE-6.

The risk-based equations used reflect the potential risk from exposure to a chemical given a specific
pathway, medium, and land use combination. By setting the risk at 10"6 for a carcinogen and the
hazard index equal to 1 for a noncarcinogen, the concentration term (risk-based PRG) can be
calculated. The formulae to be used were obtained from the RAGS Human Health Evaluation
Manual, Part B: Development of Risk-Based Preliminary Remediation Goals (EPA, 1991b) and
site-specific equations and assumptions presented in Standard Table 4. Risk-based PRGs for the
applicable carcinogenic and the noncarcinogenic compounds in site medium are presented in
Appendix F.
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8.0 SUMMARY OF THE BASELINE RISK ASSESSMENT

In this baseline human health risk assessment, the site matrices surface soil, subsurface soil, surface
water, sediment, and building materials at the Horseshoe Road Complex site were quantitatively
evaluated for potential health threats to human receptors via the ingestion and dermal contact routes
of exposure. Receptors including trespassers (area residents), residents (adults and children), site
workers, and construction workers were evaluated under present and potential future land use
conditions, as appropriate. The estimates of risk and hazard and the greatest chemical contributors
to these estimates have been presented and discussed.

Chemicals of potential concern were selected for each matrix based on criteria outlined in RAGS
(USEPA, 1989a) and are presented in Appendix C. The chemicals of potential concern included
VOCs, S VOCs, pesticides, PCBs, and inorganics. The essential nutrients (i.e., calcium, magnesium,
potassium, and sodium) were not quantitatively addressed as their potential toxicity is significantly
lower than other inorganics at the site, and most existing toxicological data pertain to dietary intake.

Exposure routes and human receptor groups were identified and quantitative estimates of the
magnitude, frequency, and duration of exposure were made. Exposure points were estimated using
the 95 percent UCL calculation. Chronic daily intakes for the ingestion, and dermal contact routes
were calculated for the reasonable maximum exposure (i.e., using 95 percent UCL concentrations
and the 90th and 95th percentile exposure parameters).

In the toxicity assessment, current toxicological human health data (i.e., reference doses, reference
concentrations, and slope factors) were obtained from various sources and were utilized in the order
as specified by RAGS (USEPA, 1989a). Toxicological profiles for the chemicals of potential
concern have been developed and are presented in Appendix E.

Risk characterization involved integrating the exposure and toxicity assessments into quantitative
expressions of risks/health effects. Specifically, chronic daily intakes are multiplied by the cancer
slope factors to estimate potential risk since only the hazard index is calculated by comparison. The
carcinogenic risks and noncarcinogenic hazard index values calculated for the site are based on the
reasonable maximum exposure (the highest exposure reasonably expected to occur at a site). The
intent is to estimate a conservative exposure case that is still within the range of possible exposures.

In accordance with the National Oil and Hazardous Substance Pollution Contingency Plan (NCP)
Section 300.430 (e)(2) for known or suspected carcinogens, acceptable exposure levels are generally
concentration levels that represent an excess upper-bound lifetime cancer risk to an individual of
between 10"4 and 10'6. Per RAGS Part B: Development of Risk-Based Preliminary Remediation
Goals (USEPA, 1991b), for noncarcinogenic effects, the NCP does not specify a range, but it is
generally appropriate to assume a hazard index equal to 1.

In general, the USEPA recommends target values or ranges (i.e., risk of 10"4 to lO^or hazard index
of one) as threshold values for potential human health impacts (USEPA, 1989a). These target values
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aid in determining the objectives of the baseline human health risk assessment which include
determining whether additional response action is necessary at the site, by providing a basis for
determining residual chemical levels that are adequately protective of human health, by providing
a basis for comparing potential health impacts of various remedial alternatives, and to help support
selection of the "no action" remedial alternative, where appropriate.

In summary, a review of the overall carcinogenic risks and noncarcinogenic hazards for the various
AOCs, matrices, and receptor populations showed a number of exceedances of the USEPA's target
risk range of 10"4 to 10'6.

Site-specific uncertainties relating to the risk assessment were qualitatively addressed in Section 6.0.
In accordance with standard risk assessment practice, central tendency calculations were performed
as a quantitative measure of uncertainty in the risk assessment. The 50th percentile parameters to be
used in these calculations and presented in Standard Table 4 were assumed to be representative of
the general population. These central tendency calculations, however, have the potential to
underestimate true risks/hazard indices for sensitive receptors.

Finally, risk-based PRGs were calculated for industrial land use for COCs with risks greater than
l.OE-04 and hazard indices greater than 1. Risk-based PRGs are initial guidelines only and do not
establish that cleanup to these goals is required. A risk-based concentration is considered a final
remediation level only after analysis in the RI/FS and ROD.
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Page 1 of 10

TABLE 1

SELECTION OF EXPOSURE PATHWAYS

HORSESHOE ROAD COMPLEX SITE. SAYREV1LLE, NEW JERSEY

Scenario

Tkneframe

Current

Medium

SoH

Exposure

Medium

CAJJ

Exposure

Point

SayrevHIe Pesticide Pump
Atlantic Resouross Corp.

Receptor

Population

Residents

Site Workers

Construction

Workers

Receptor

Age

Youth

Adult
« Child

Adult

Adult

Exposure

Route

Dermal Contact

Inhalation of VOCs

andParbcuMes

Inflexion

Dermal Contact

Inhalation of VOCs

and Particulates

Ingestkxi

Dermal Contact

Inhalation of VOCs

and Particulates

InQOftoofl

QOTTTUM Contact

Inhalation of VOCs

and Particulates

On-Site/

Off -Sit*

On-Site

On-Site

On-Stte

On-Site

Type of

Analysis

Quant

Quant*

Qual~

None

None

Mono

None

None

None

None

None

None

Rationale for Selection or Exclusion

of Exposure Pathway

occurred as flwdenced by vandalism.

At present, me site does not serve as a residential property

The site's industrial operations have been abandoned. Therefore, there are

no site workers currently at the site.

Construction work Involving excavation activity Is not currently In progress

at the site

o
o
H
•J
O
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

HORSESHOE ROAD COMPLEX SITE. SAYREVILLE, NEW JERSEY

Scenario
TImrfrwn.

Current

Medium

Sod

Exposure

Medium

Subsurface

Soil

Exposure

Point

Atlantic Development Corp.

Horseshoe Road Drum Dump

SayrevMe Pesttdde Dump
Atlantic Resources Corp.

Receptor
Population

Are* Resident*

(Trespassers)

Residents

Site Workers

Construction

Workers

Receptor

Age

Youth

Adult
& Child

Adult

Adult

Exposure

Route

Ingestion

Dermal Contact

Inhalation of VOCs

and Particulars

Ingestion

Dermal Contact

Inhalation of VOCs

and Participates

Ingestion

Dermal Contact

Inhalation of VOCs

and Particulates

Ingestion

Dermal Contact

Inhalation of VOCs

and Particulates

OrvSrte/

Off-Site

On- Site

cm-sue

On-Site

Cm-Site

Type of

Analysis

None

None

None

None

None

None

None

None

None

None

None

None

Rationale for Selection or Exclusion
of Exposure Pathway

Construction work involving excavation activity is not currently in progress

at the site Therefore, no subsurface soil Is accessible for contact

Construction work involving excavation activity Is not currently In progress

at the site Therefore, no subsurface soil is accessible for contact

Construction work involving excavation activity Is not currently In progress

at the site Therefore, no subsurface soil is accessible tor contact

Construction work Involving excavation activity Is not currently in progress

at the site. Therefore, no subsurface soil Is accessible for contact.

o
o
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

HORSESHOE ROAD COMPLEX STTE, SAYREVN.LE. NEW JERSEY

Scenario

Tiniefrupe

Current

Mert*u î

Building

Malarial*

Exposure
Medium

BuiMIng

Material*

Exposure

Point

Atlantic Development Corp

Atlantic Reeource* Corp

Receptor
Population

Area Recidenti

(Trespassers)

RewoentB

Site Workers

Construction

\rVontere

Receptor

Age

Adult

S Child

Adult

& Child

AduK

Adult

Exposure

Route

Ingestion

Dermal Contact

Inhalation of

Particutates

InQestfofl

Dermal Contact

Inhalation of

PartfcuMes

Ingerton

Dermal Contact

InnAMDon of

Partlculatea

In0estion

Dennw Contect

(nhewtton of

Paniculate*

On- Site/

on-site

On-SHe

On-Site

On-Stte

On-Srte

Type of
Analyda

Quant

Ouanf

Quar

None

None

None

None

None

None

None

None

None

Rationale for Selection or Exdualon
of Exposure Pathway

The (to is not currently used for Industry The facility ha* *ome minor
institutional controls to prevent entry to the *ne However, entry has occurred
as evidenced by vandalism.

At potent, the site does not *erve a* a lesldeiillal property

The site'* Industrial operation* have been abandoned Therefore, there are
no *He workers currently at the site.

Construction work Involving excavation activity Is not currently In progre**

atthe*lt*.

O
O

to
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

HORSESHOE ROAD COMPLEX SITE. SAYREVILLE, NEW JERSEY

Scenario
TlfTMfnfTW

Current

Medium

Groundweter

Exposure
MfloHJfN

OroundiMter

Exposure
Point

Aquifer

Rocoptor
Population

Residents

Site Workers

Construction

Workers

Rttcoptof

Aoe

Adult

& Child

Adult

Adult

Exposure

Route

IngeerJon

Dermal Contact

Inhalation of VOCs

In00stfon
Dermal Contact

Inhalation of VOCs

m£eStlOn

Dermal Contact

Inhalation of VOCa

and Particulatw

On-SlbV

Off-Site

OrvSNe

» Off-Site

On-Ste

On-Slte

TH» of
Analy»t»

None

Nona

None

None
klnMkworw

None

None

None

None

Rationale for Selection or Exclusion

of Exposure Pathway

At present, the site does not serve n • residential area. Groundweter from

the site Is not • potable source of drinking water for residents.

The site's industrial operations have been abandoned. Therefore, there ere

no ate workers currently el the site.

Construction work is not currently in progress at the site.

O
O
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

HORSESHOE ROAD COMPLEX SITE, SAYREVH.LE, NEW JERSEY

Scenario
Tlmeframe

Currant

Current

Current

Medium

Surface

Water

Surface
Water

Sediment

Exposure

Medium

Surface

Water

Sheflflsn

Sedln*nt

Exposure

Point

Raritan River

DfaHny Pond

Drainage Channel*
Weoanda

Raritan River

Rantan River

Dtaftnt0 Pood
Dreinege Channels

Receptor

Population

AreaResidanta

(Trespeaaera)

Residents

Aiaa Resnentv

(Trespassers)

Receptor
Age

Youth

Adult

Youth

Expoaure
Route

Ingestion

Dermal Contact

Inhalation of VOCa

Innaaitinninyevoof)

Ingeation

Qarmai Contact

Inhalation of

Parbculates

On- ate/

Off-Site

On-SNe

Off-site

OvSite

Type of

Analysis

Quant

Quant
Qual"

Quant

Quant

OuanT

Quar

Rationale for Selection or Exclusion

of Expoaure Pathway

Trespassers may incidentally ingest and dermaHy contact surface water In
the Raritan River, drafting pond, drainage channels and wetlands.
Exposure to VOCs released from surface water into ambient air wiH be
qualitatively evaluated.

Residents mey ingest shellfish caught In the Raritan River that have been
potentially Impacted by site contaminants releesed into surface water.

Traapaaaofii may Inckwi dully inoast and darmaMy contact aooimant In

tne Raritan Rivar, drafting pond, dralnao^ channats and waUanda.
Exposure to parHculates released from sediment Into ambient air will be
qualitatively evaluated

O
o
H
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

HORSESHOE ROAD COMPLEX SITE. SAYREV1LLE. NEW JERSEY

Scenario

Future SoN

Exposure

SUlfK*

SoU

Expoeur*

Potnt

Atlantic Development Corp

Honeeho* Road Dium Dump

S f̂evMe PMflcKto Dump
Atlantic ReaoutcM Corp.

Receptor

POpUMtkMk

AnMRewdent*

(TmpMMra)

Kewuem

Stte Worker*

Workers

Receptor

Age

Youth

Adult

& Child

Adult

Expoaure
Route

Infection

Dermal Contact

Inhalation of VOC*

•no PwucuUnee

InnAAlinn

Dernuil Contact

Inhalation of VOC*

and ParticulatM

Inyevuufi

Dermal Contact

Inhalation of VOC*
and Particulate*

Demnal Contact

Inhalation of VOC*

and Particulate*

On-Sfta/
Ofl-Sto

On-SMe

On-SHe

On-SHe

un-s>«e

Type of

Analyw*

Quant

Quant*

Qual"

None

None

Quant

Quant*

dual**

Quant*

OuaT*

Rationale for Selection or Exdinkw

of Expowre Pathway

The *lte may be redeveloped for commercial/Industrial u*e«. Tre*p***lne

by area resident* may occur.

The *He win remain a* commerdalnndueblal In the future.

The *rte may be redeveloped for commerciaVlnductrujI u*e* and worker*

may conduct actJvitie* In ouMde area*.

are expected to be *hort-term (I e., *ix month*)

o
o
H
*J
Ul
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

HORSESHOE ROAD COMPLEX SITE. SAYREV1LE. NEW JERSEY

Scenario
Thneframe

Future SOD

Exposure

Medium

Subsurface

Sod

Exposure

Point

Atlantic Development Corp.

Atlantic Reeources Corp.

Receptor
Population

Area Residents

Residents

SHe Workers

Construction

Workers

Racaptor

Afle

Youth

AduK

» Child

AduK

Adult

Exposure

Rout*

IngMtlon

Dermal Contact

Inhalation of VOC»
and Paniculate*

Ingestton

Dermal Contact

Inhalation of VOCs

•nd Particulates

Ingestion

Dermal Contact

Inhalation of VOCs

and ParHculetes

lnQ*9BOon

Dermal Contact

Inhalation of VOCt

and Partculatas

On-SitB/

off-site

On-Sto

On-Sita

On-Srte

On-Sto

Tyoeo*

Analysis

Quant

Quant*

Qual"

Nona

Nona

None

Quant

Quant*

Qual"

Quant

Quant*

Qual**

Rationale lor Selection or Exclusion
of Exposure Pathway

The stte may be redeveloped for commercial/industnal uses Trespassing
by area residents may occur Exposure to subsurface soHs may occur. If
excavation activities am conducted

The sits will remain as commercial/industrial in the future

The site may be redeveloped for commercial/industrial uses and workers
may be exposed to subsurface soils If excavation activities are conducted

Future constiuctloo activities may occur on the alt». Potential exposures
to construction workers sre expected to be short-term (I e., six months).

O
o
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario

Timefreme

Future

Medium

Building

Materials

Exposure

Medium

Budding

Materials

Exposure

Point

Atlantic Development Corp
Atlantic Resources Corp.

Receptor

Population

Area Residents

(Trespassers)

Site WfOntors

Construction

Workers

Receptor

Age

Youth

Adult

ft Child

Adult

Adult

Exposure

Route

Ingestton

Dermal Contact

Inhalation of

Particulates

Inhalation of
Particulates

IrtQesbon

Dermal Contact

Inhalation of

Particulates

Ingeslton

Dermal Contact

Inhalation of
Paniculate*

On-Site/
Off-Site

On-Slte

On-Stte

On-Site

On-SKe

Type of

Analysis

Quant

Quant*

dual-

None

None

Quant

Quart-

Qual-

Quant

Quant*

Oual~

Rationale for Selection or Exclusion

of Exposure Pathway

The site may be redeveloped for commerciel/industrial uses. Trespassing

by area residents may occur.

ft 1* assumed that the present buddings would not be used as residences.

The site may be redeveloped for commercial/Industrial uses and workers

may be expoaed to building materials, If the present buddings are used

Construction work Inside the present srte buildings may occur

o
o
H
-J
-J
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

HORSESHOE ROAD COMPLEX SITE. SAYREVILLE, NEW JERSEY

Scenario

Tlmeframe

Future

Medium

Oroundwater

Exposure
Medium

Groundwatsr

Exposure

Point

Aquifer

Receptor

Population

Rasidants

Site Workers

Construction

Woffcen

Receptor

Age

Adult

& Child

Adult

AduK

In

In

i

Exposure
Route

Ingection

Dermal Contact
Inhalation of VOCs

Ingesoon

Dermal Contact
Inhalation of VOCs

IngeaUon

Derniw Contact

Inhalation of VOCs
and Particulates

On-Sita/

On-Sila

On-Sfte

A Off-Site

On-Srte

OrvSMe

Type of
Analysis

None

None

None

None

None

None

None

Rationale for Selection or Exclusion

of Exposure Pathway

If the sMe Is reikfenrjetty developed It the future, It Is not likely that water

supply wells will be Installed In the site's aquifer, since them Is not sufficient

yield In the aquifer to support a wall.

»the site Is commercierrynndumtrialry developed In the future, It la not likely
water supply wafts will be Installed in the site's aquifer, since there is not
sufficient yield In the aquifer to support a well.

If the sNa Is commerciallyrtndustrtally developed In the future, tt la not likely

water supply weds will be inetaned In the site's aquifer, since there Is not
sufficient yield In the aquifer to support s well.

O
O
H-J
00
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

Scenario

Tln'Mf rains

Future

Future

Medium

Surface

Water

Surface

Exposure

Madiufn

Surface

Water

SheHNsh

ovum mil

Exposure

Point

RantanRlvar

OfantnQ Pond

usina0a Cnannsfs
Wetlands

Rantan RK^w

irVatlands

RarKan River

Drafting Pond

Drainage Channels

Wetlands

Rarttan River
<Af^l— .,,[-WOTianas

Receptor

Population

Area Residents

(Trespassers)

Residents

Residents

(TreapeMer*)

Reaidents

Receptor

Age

Youth

Adult

& Child

Adult

Adult

4 Child

Exposure

Route

Ingestion

Dermal Contact

Inhalation of VOCt

Ingestion

Dacmal Contact

Inhalation of VOC*

Ingeatlon

Ingestion

Dermal Contact

Inhalation of

Paniculate*

Ingestion

Dermal Contact

Paniculate*

On-Site/

Off -Site

On-Site

On-Site

Off-site

On-Site

On-Site

Type of

Analysis

Quant

Quant

Qual"

Quant

Quant

Qual"

Quant

Quanf

Qoal"

Quant

Quant*

Rationale for Selection or Exclusion

of Exposure Pathway

Trespassers may Incidentally ingest and dermally contact surface water in

the Rarftan River, drafting pond, drainage channels and wetlands.

Exposure to VOCs released from surface water into ambient air will be

qualitatively evaluated.

R is possible that the area* along the Rarttan River win be developed into a

public area, Including a boardwalk, park, and retail shop*.

Exposure to VOC* released from surface water bite ambient air will be

qualitatively evaluated

Residents may ingest shellfish caught In the Rarttan River that have been

potentially Impacted by site contaminants released into surface water.

(he Rarftan River, drafting pond, drainage channels and wetlands

Exposure to partJcuratos released from sediment into ambient air will be

qualitatively evaluated

If Is possible that the area* along the Rarttan River will be developed Into a

public area, Including a boardwalk, park, and retell shop*

qualitatively evaluated

• The dermal contact pathway for soH end sediment at the site can only be quantitatively evaluated for arsenic, cadmium, chkxdane, DOT. TCDD (dioxin), PAHs (benzo(a)pyrene, PCBs (Arodor 1254 and 1242).

pentechloropnenol. generic default SVOCs, and Inorganic*. Region H currently provided dermal absorption factor* for these chemicals All other chemicals will be qualitatively discussed

~ The Inhalation of VOCs and perbeulates pathway* went eliminated from the risk assessment based on the results of the chemical concentration-toxlcrry screen*

performed for site media In the various area* of concern and the chemical* of potential concern selected The majority of COCs were nonvoMiles (PAHa. pesticides. PCBs, and inorganics)
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TABLE 21
OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

HORSESHOE ROAD COMPLEX SITE

llScfrarto TkiwAmw:

CAS

NUTtMT

NotAppI

OmUat

eabte - SM Appi

(i)
MMnun

ndU A (Sum

MMmum
Owfltar

••••ru »A F

(1)
Mudmun
Conctfvnon
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Mrtmun
OMMw

InEmdn

UnN> Locrton
cfMnkiun

Oetodon
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R«ng*o(
DtftocVon

LMta

(Conc«n

ConcttMtlon
Undlor
Screening

»tk>n-Toxlc

(2)

VMM

Ity 8cra«n*), I

(3
Scran** '
TodcMyVMue

ndAppWMllxl

Pownlsl

ARAWTBC
VMM

.(ChMnlci
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(
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ContaflnlnAnt
(MMon

orSetodon

Conc«m)

(1) MMnmlnattuniM
(2) N
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(4) RMonteGodn

ntttMdtynlut.
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Atxw* ScrMrkig Lmdl (ASL)
«rwji»nl Midkm (IFD)

SQL « Smpto QuwiMan LWt
COPC • Chmlc« o( PotoiM Ccnctm
ARAR/TBC • Apple*!* or R«l«v«rt «nd A(>proprt«te RcqJramntfTo B* CoraMered
MCL • FMMral M«i*iiun ConHmkvil L«v«l
SMCL « Sacondny Mndnun Camin*anl Lm«l

Ncn-Cvdnogenlc

O
o
M
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No TaMly Manrafcm (NTX)
ElMnW Nulttart (NOT)
Mow SerMrtng L«Ml (B8L)
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TABLE 3.1
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Tlmeframe: Current and Future
Medium: Surface Son
Exposure Medium Surface Sod
Exposure Point AOC1-HRDD

Chemical
of

rVltanllalruiMnni
Concern

Dietdrin
Arodor-1248
Arcdor-1254
Arodor-1260
Aluminum
Antimony
Arsenic
Cadmium
Copper
Manganese
Nickel
Silver
ThaMum
Vanadium

Units

ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mgrkg
mg/kg
mg/kg
mg/kg

Arithmetic
Mean

24
1678
396
207
7803
2.1
33
2.3
186
155
44
16

0.63
40

95% UCL of
Normal

Data

N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)

Maximum
Detected

ConcontrBtiofl

120
9500
850
720

14800
34
68
45
433
420
108
30
1

78

Maximum
Qualifier

--.--:- • •_.-...:.:

NJ
NJD

J
DJ

BNJ
•J

•J
NJ

B

EPC
Units

ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Reasonable Maximum Exposure

Medium
EPC
Value

120
9500
850
720

14250
34
53
45
433
420
108
30
1

64

Medium
EPC

Statistic

Max
Max
Max
Max

95% UCL-T
Max

95% UCL-T
Max
Max
Max
Max
Max
Max

95% UCL-T

Medium
EPC

Rationale

(D
<1)
(D
(D
(3)
(D
(3)
(D
d)
(D
(D
(D
(1)
(3)

Central Tendency

Medium
EPC
Value

24
1678
396
207
6975
2.1
30
23
186
155
44
16

0.63
37

Medium
EPC

Statistic

Mean-N
M68O-N

Mean-N
Mean-N
Mean-T
Mean-N
Meen-T
Mean-N
Mean-N
Mean-N
Mean-N
Mean-N
Mean-N
Mean-T

Medium
EPC

Rationale

(2)
(2)
(2)
(2)
(3)
(2)
(3)
(2)
(2)
(2)
(2)
(2)
(2)
(3)

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T), Mean of Log-transformed Data (Mean-T);
Mean of Normal Data (Mean-N)

N/A • Not Applicable
(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC
(2) 95% UCL exceeds maximum detected concentration Therefore, arithmetic average concentration used for EPC
(3) Data assumed to be tog normally distributed

T S T O O f r

Page 1 of 4 09/23/99 SSEPCS xls SSEPCS.xls



TABLE 3.1
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario TImeframe: Current and Future
Medium: Surface SoH
Exposure Medium: Surface Son
Exposure Point AOC2-ADC

Chemical
of

Potential
ConoBfn

Donzo\8)9n(hfA00n6
BenzcXb)fluoranthene
BonzcXftXyyrBne
lndeno(1,2.34d)pyrene
Dfbenzo(a,h)anthracerw
AMrin
Diekktn
MetnoxycMor
Arodor-1248
Arodor-1260
2.3,7,8-TCDOequrv
Antimony
Arsenic

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug*o
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

Arithmetic
Mean

4534
7841
5343
3251
2532
114
200

72823
7359
1500
0.15
10

426

95% UCL of
Normal

Data

N/A(3)
N/A(3)
N/A(3)
N/A(3)
N/A(3)
N/A{3)
N/A(3)
N/A(3)
N/A(3)
N/A(3)
N/A(3)
N/A(3)
N/A(3)

Maximum
Detected

Concentration

21000
30000
20000
12000
2300
400
740

980000
34000
2500
0.308
84.1
3640

Maximum
Qualifier

J

J

NJ
J

JD
JD
NJ

NJ

EPC
Units

ug/kg
UQ/KO
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

Reasonable Maximum Exposure

Medium
EPC

Value

21000
30000
20000
12000
2300
400
740

960000
34000
2500
0306

32
3640

Medium
EPC

Statistic

Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max

95%UCL-T
95%UCL-T

Medium
EPC

Rationale

(D
(D
(D
(D
(D
(D
(D
(D
(D
(D
(D
(3)
(3)

Central Tendency

Medium
EPC
Value

4534
7841
5343
3251
2532
114

200
72823
7359
1500
015
27
46

Medium
EPC

Statistic

Mean-N
M06IVN

Mean-N
Mean-N
Mean-N
Mean-N
Mean-N
MearvN
Mean-N
Mean-N
Mean-N
Mean-T
Mean-T

Medium
EPC

Rationale

(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(3)
(3)

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T);
Mean of Normal Data (Mean-N).

NM-NotAppHcaWe.
(1) 95% UCL exceed* maximum detected concentration Therefore, maximum concentration used for EPC
(2) 95% UCL exceeds maximum detected concentration. Therefore, arithmetic average concentration used for EPC
(3) Data assumed to be log normally distributed

O
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TABLE 3.1
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Tlmeframe: Current and Future
Medium: Surface Sod
Exposure Medium Surface Soil
ExposurePoM AOC3-SPD

Chemical
of

Potential
Concern

Benzo(8)anthracene
Benzo(b)lhJoranfnene
Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene

Aluminum
Antimony
Arsenic
Copper
Manganese
Thallium
Vanadium

Units

ug/kg
ug/kg
ug/ho
ug/kg
ug/kg
mo/kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/kg
mg/kg

Arithmetic
Mean

959
998
797
704

50976
5036
4.0
13

306
95

073
30

95% UCL of
Normal

Data

N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)

Maximum
Detected

Concentration

7300
7700
6500
4000

14200
23
32

2210
326
1.3
49

»Maximum
Quanta-

— - - . . _

J
J
J
J

JO

B

EPC
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mo/kg
mg/kg
mg/kg
mg/kg
mg/kg

Reasonable Maximum Exposure

Medium
EPC
Value

1701
2883
1468
1302

650000
8432

17
24

1519
215
092
37

Medium
EPC

statistic

95%UCL-T
95%UCL-T
95% UCL-T
95%UCL-T

Max
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T

Medium
EPC

Rationale

(3)
(3)
(3)
(3)
(D
(3)
(3)
(3)
(3)
(3)
(3)
(3)

Central Tendency

Medium
EPC
Value

388
337
324
369

50976
4024
16
10
86
58

068
28

Medium
EPC

Statistic

Mean-T
Mean-T
Mean-T
Mean-T
Mean-N
Mean-T
Mean-T
Mean-T
Mean-T
Mean-T
Mean-T
Mean-T

Medium
EPC

Rationale

(3)
(3)
(3)
(3)
(2)
(3)
(3)
(3)
(3)
(3)
(3)
(3)

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Loo-transformed Data (95% UCL-T); Mean of Loo-transformed Data (Mean-T);
Mean of Normal Data (Mean-N)

N/A - Not Applicable.
(1) 95% UCL exceeds maximum deta *ed< Therefore, maximum concentration used for EPC
(2) 95% UCL exceeds maximum detected concentration. Therefore, arithmetic average concentration used for EPC.
(3) Data assumed to be tog normally distributed

O
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TABLE 3.1
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Tlmeframe: Current and Future
Medium: Surface Soil
Exposure Medium Surface Sod
Exposure Point: ACC4-ARC

O
O
H
00

Chwrrtcrt
or

Potential
Concern

Beii£u(b)fluoranUiene
Benzo<a)pyrene
Hexachkxobutadlene

AMrin
Aroctor-1248
Arodor-1254
Aroctor-1260
2,3,7,6-TCCD equtv
Aluminum
Antimony
Arsenic
Cadmium
Copper
MsnQflnoM
Nickel
Silver
Thallium
Zinc

Units

ug/Kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mo/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Arithmetic
Mean

1694
1640
1879
22720

37
937
753
348
012
6618
65
12
84
174
123
62
66

059
2016

95% UCL of
Normal

Data

N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)

Maximum
Detected

Concentration

2600
1800
6800

340000
570

15000
10000
5000
0.20
15500

23
30
103
591
461
507
287
1.7

31400

Maximum
Qualifier

J
J

JO
NJD
JD
ECJ
JD

J
NJ
B

N*EJ

EPC
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kQ
mg/kg
mg/kg
mg/kg

Reasonable Maximum Exposure

Medium
EPC
Value

2600
1600
6800
57440

22
891
1941
465
0.2

15500
18
27
37
591
461
296
287
072
9172

Medium
EPC

Statistic

Max
Max
Max

95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T

Max
Max

95% UCL-T
95% UCL-T
95% UCL-T

Max
Max

95% UCL-T
Max

95% UCL-T
95% UCL-T

Medium
EPC

Rationale

(D
(D
d)
(3)
(3)
(3)
(3)
<3)
(D
(D
(3)
(3)
(3)
(1)
(D
(3)
(D
(3)
(3)

Central Tendency

Medium
EPC
Value

1694
1640
1879
846
1.6
43
62
44

012
6918
35
97
13
174
123
21
66

053
108

Medium
EPC

Statistic

Mean-N
Mean-N
Mean-N
Mean-T
Mean-T
Mean-T
Mean-T
Mean-T
Mean-N
Mean-N
Mean-T
Mean-T
Mean-T
Mean-N
Mean-N
Mean-T
Mean-N
Mean-T
Mean-T

Medium
EPC

RBtiOOAto

(2)
(2)
(2)
(3)
(3)
(3)
(3)
(3)
(2)
(2)
(3)
(3)
(3)
(2)
(2)
(3)
(2)
(3)
(3)

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-trantTormed Data (Mean-T);
Mean of Normal Data (Mean-N).

N/A - Not Applicable
(1) 95% UCL exceeds maximum detected concentration Therefore, maximum concentration used for EPC.
(2) 95% UCL exceeds maximum detected concentration Therefore, arithmetic average concentration used for EPC
(3) Data assumed to be tog normally distributed

Page 4 of 4 09/23/99 SSEPCS.xls SSEPCS xls



TABLE 3.2
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

Scenario Tkmtrame: Future
Madum Subsurface Sol
EiomuraMadum: Subsurface Sol
E*>oture Point: AOC1-HRDD

Cherrtcal
of

RjtontW
ConoMn

Arador-1248
Aroctof-1254
A/octof-1280
AJucrtnum
Anttmony
Areente
Cadrrtum
Coppef
MonQBOBM

Mckal
Thatkm
Vanadium

Unto

up/kg
uoAg
upAg
mp/Vg
("8*8
mg*g
tng/kg
moAg
mg/kg
mgflcg
mg*g
mg/kg

A*M*««*â b«ArRnmVCIC

Maan

341
40

787
8282
1.9

14.7
2.1
402
244
90

0.93
38.3

95% UCL of
Notmal

Data

N/A(3)
N/A(3)
WA(3)
N/A(3)
WA(3)
WA(3)
WA(3)
N/A(3)
N/A(3)
N/AfS)
WA(3)
N/A(3)

Maximum
Detected

Concentration

1300
96

3100
11800
5.1
27.1
5.1

1222
486
174
2.9
50

Maximum
QuaMat

D

D
•

BNJ

•

EPC
Unit

m*8
ug/kg
"0*9
mg*g
•"8*8
mg/kg
mp/kg
mj*g
mgAg
mg/kg
mo/kg
mg*g

Rai

Madum
EPC
Value

1300
96

3100
10689
5.1
24.9
4.4

1222
486
174
2.9
50

nonet*) Maxki

Medum
EPC

Statistic

Max
Max
Max

9SHUCL-T
Max

99%UCL-T
95%UCL-T

Max
Max
Max
Max
Max

num Exposure

Madum
EPC

Rationale

(1)
(D
(1)
P)
(1)
(3)
(3)
(1)
(1)
d)
(D
(D

Medum
EPC

Value

341
40
787
8056
1.5

13.5
1.8
402
244
50

0.93
38.3

Central Ter

Madum
EPC

Statute

Maan-N
Maan-N
Maan-N
Maan-T
Maan-N
Maan-T
Maan-T
Maan-N
Maan-N
Maan-N
Maan-N
Mean-N

KJency

Madum
EPC

Rationale

P)
P)
(2)
(3)
(2)
(3)
(3)
(2)
(2)
(2)
<2)
(2)

StatMfcs: Marinun Detected Valua (Max): 95% UCL of Nomal Data (95% UCL-N); 99% UCL of LoQ-transfarmBd Data (95% UCL-T); Maan of Log-transformed Data (Mean-T):
Mean of Notmri Data (Mean-N).

N/A-NofAppfcaMe.
(1) 99% UCL aiceedt maadmum detected uoiicentrallon. Therefofe, maidrraxn concentration med for EPC.
(2) 95% UCL mtma» mmdmum detected concentration. Therefore, arithnvllc average concentration used for EPC.
(3) Data aasumsdto be tog nomvly attributed.
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TABLE 3.2
MEDIUM SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario tknetrains: Future
Medknt Test P« Sol
Exposure MeoTurrr Test PI So*
Exposure PoH: AOC1 - HRDD-TP

Ctwrfcal
of

n t̂afl̂ telr uivmiBi
Concern

Benzo(«)pynne
Aroctor-1248
Aroctor-1254
flrjl __IL1IL_fVUVTuny
J| .--,,>.!flrewwc

Unto

ug/hg
"9*0
"9*0
mg/kg
mg/kg

II lilllliiallliWHnmBlIC

Mean

917
3882
1109
190
106

99% UCL of
Norrml

Data

N/A(3)
N/A(3)
N/A(3)
N/A(3)
WAp)

Maidnum
Detected

Conc6fpt ration

3300
41000
6200
2000
893

MajJnmi
QuaMer

J

NJ

EPC
Unto

"8*8
ug/kg
ug/kg
mg*g
mo/kg

Reasonable Maximum Exposure

Medium
EPC
Value

1346
41000
6200
1308
707

Medium
EPC

Statistic

99% UCL-T
Max
Max

99% UCL-T
99% UCL-T

Medium
ETC

Rationale

0)
(1)
(D
P)
(3)

Central Tendency

Medium
EPC
Value

184
3882
1109
3.2
33

Medkm
EPC

Statistic

Mean-T
Mean-N
Mean-N
Mean-T
Mean-T

Medkim
EPC

Rationale

P)
(2)
(2)
(3)
(3)

Statistics: Maximum Detected Value (Max); 9S% UCL of Normal Data (99% UCL-N); 99% UCL of Log-transformed Data (99% UCL-T): Mean of Log-transforrrad Data (Mean-T);
Mean of Normal Data (MeervN).

N/A-NotAnpfcaMe.
(1) 99% UCL exceeds maximum detected concentration. There***, maxknum concentration used tor EPC.
(2) 95% UCL exceeds maximum detected concentration. Therefore, arithmetic average concentration used for EPC.
(3) Data assumed to be log normal/ dWitMad.

O
O
H
00
cn

Page 2 of6 09/24/99 SBSEPCS.xls SBSEPCS.xJs



TABLE 3.2
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Tkreftwi*: Future
Medium: Subsurface Sol
Exposure Medkint Subsurface Sol
Exposure PoM: ACC2-ADC

Chemical
or

aj__j^|mmmn
Concom

1,2-DteMoroethane

Ben2o(a)pyrene
Methonychlor
Andor-1242
Afodor-1248
Arsenic
Thaftm

Unto

ugflcg
upAg
up/kg
"9*8
up/kg
ug/kg
mp/kg
mjXkg

ArlhmBtkt
Mean

26703

2143

2610
7261
130
1.3

95% UCL of
Norms)

Data

N/A(3)
N/A(3)
N/A(3)
r*«(j)
WA(3)
WA(3)
N/A(3)
WA(3)

Maximum
Detected

Concentration

390000

28000

17000
74000
1120
3.5

Maximum
QuaHfler

D
J
J

JD
JD
J
J
BJ

EPC
Units

-r . . . . . . . .

eg/kg
ug/kg
ug/kg
"0*8
"0*8
ug/Vg
mg/kg
mgrkg

Reasonable Maximum Exposure

Medium
EPC
Value

390000
3149
4713

700000
10538
74000
828

1.8

Medhm
EPC

Statistic

Max
95% UCL-T
OSHUCL-T

Max
95% UCL-T

Max
95% UCL-T
95% UCL-T

Medium
EPC

Ratlonato

d)
(3)
(3)
(D
<3)
(1)
0)
(3)

Central Tendency

Medium
EPC
Value

28703
490
963

84833
76.8
7281
21
1.0

Medium
EPC

SMMfc

Mean-N
Mean-T
Mean-T
Mean-N
Mean-T
Mean-N
Mean-T
Mean-T

Medium
EPC

Rationale

(2)
(3)
(3)
(2)
P)
(2)
(3)
(3)

Statistic*: MarinumDetected VMue (Max); 93% UCL of Nonml Data (95% UCL-N): 93% UCL orLog-tramfomwi Data (95% UCL-T); Meen of Log-transfomwd Data (Mean-T);
Mean of Normal Data (Mean-N).

WA-NotAppaoaWe.
(1) 93% UCL exceeds maximum dete ted u
(2) 99% UCL aceedi rmBdmum detected Kiatta

Therefore, maximum concentration used for EPC.
, arithmetic average concentration used for EPC.

(3)DaUas«urnsdtobelognornnB»/cfctrtiuled.
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TABLE 3.2
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Tknaframa: Future
Medunt Subsurface Sol
Exposure Medum Subsurface Sol
Exposure PoW: AOC3-SPD

CtMfricfll
of

Potential
Concern

.- • -:_ ^: . • v -- -

BenzDOOpyrene
Aractor-1294
Arador-1280
Methoxychtor
AlumVwm
Antimony
Arsenic
Cadmium
Manganese
ThaMum
Vanadium

UnH

-- - l_J_^- -:

"0*8
ugrttg
up/kg

"9*8
mg/kg
mo/kg
•"9*8
mo/kg
rrgAcg
moAg
mgrtcg

ArittvnsMc
Mean

341
77
78

2241
5287
0.62
8.6
0.4
63
0.8

25.1

95% UCL of
Normal

Data

-_.._.._-....

WA(3)
WA(3)
HA (3)
WA(3)
WA(3)
N/A(3)
r*A(3)
WA(3)
WA(3)
WA(3)
N/A(3)

Mndnum
Detected

Concentration

.

93
490
400

18000

16400
1.9

33.6
1.5
435
2.8
50.3

Maximum
QuaMer

J

JO
J
B
NJ

*

EPC
Units

ug*g
ug*g
ug*g
ugftg
1*0*0
rng*g
mgflcg
mo/kg
rn9*g
mg*g
mg*g

Reasonable Maximum Exposure

MerJum
EPC
Value

93
1»4
178

18000

9082
0.83
29

0.87

197
1.2
33

MeoTum
EPC

Statistic

MM
95% UCL-T
95% UCL-T

Max
9SH UCL-T
95% UCL-T
99% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T

Medium
EPC

RetlonBto

d)
0)
(3)
0)
0)
(3)
(3)
(3)

(3)

(3)
(3)

Central Tendency

Medium
EPC

VWua

93
36
36

2241
4108
0.54
5.0

0.22
23

0.65
23

Medkim
EPC

Statistic

Max
Mean-T
Mean-T
Mean-N
Mean-T
Mean-T
Mean-T
Mean-T
Mean-T
Meen-T
Mean-T

Mecfum
EPC

Rationale

W
(3)
<3>
(2)
(3)
(3)
(3)
(3)
(3)
(3)
(3)

Statistics: Maxfcnum Detected Value (Max); 95% UCL of Norms! Data (95% UCL-N); 95% UCL of Log-tramforrrBd Data (95% UCL-T); Mean of Log-transformed Data (Mean-T);
Mean of Normrt Data (Maan-N).

(1) 95% UCL exceeds maxfcnum detected conceUialton. Therefore, rmxknum concentration used for EPC.
(2) 95% UCL exceeds maximum detected comeidiatlon. Therefore, arithmetic svereg* concentration used f
(3) DM essunwd to to bg normefy dWftbulerJ.
(4) Mean concentration exceeds the maximum concentration, due to high detection fcrtrt for nondetects.

88100^
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TABLE 3.2
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario TkrBfranv: Future
Madunc Tart PI Sol
Exposure Medium TattPRSoll
Exposure PoM: AOC 3 - SPD-TP

Cherrtcal
or

PotanlM
Conc0fn

BanzD(a)pyrana
Dbanzo(a(h)aiMMacana
Arodor-1248
Arector-1254
A*M^««btnVOraC

Copper

Unto

UQ/kfl•VHt

UB/KQ
"9*0
"9*9
"9*8
fnB*g
rflB*0

Arithmetic
Mean

1300000
2000
1794
3331
764
21.9
3502

05% UCLof
f>tlM«»^lNumBi

Data

N/A(3)
N/A(3)
tijA rnr*«(j)
N/A(3)
r*A<3)
N/A(3)
I*A<3)

Maximum
Daladad

Concentration

29000000
4700
920

21000
6000
77.2

32300

Maximum
Qualifier

JD
J
J

J
•EJ
•EJ

EPC
Unto

ua/ka**V*H

"9*9
ug*g
ugftg
"9*9
rngflcg
m9*g

Rw

Medium
EPC
Value

10201148
4700
920

21000
6000
77.2

32300

MonaMeMarin

Medium
EPC

StalWte

99HUCL-T
Max
Max
Max
Max
Max
Max

num Exposure

Medium
EPC

Rationale

(3)
(1)
(1)
(1)
(D
<1)
(1)

Medium
EPC
Value

1791
2000
oona£U

3331
764
21.9
3902

Central Ter

Mooluni
EPC

Statistic

Mean-T
Mean-N

Max
Mean-N
Mean-N
Mean-N
Mean-N

KJency

Medhjm
EPC

Rationale

0)
(2)
W
(2)
(2)
(2)
(2)

StatWte*: Maximum Detected Value (Max): 99% UCL of Normal Data (89H UCL-N); 99H UCL of Log-transformed Data (99% UCL-T); Mean of Log-transformed Data (Mean-T);
Mean of Normal Data (Meen-N).

(1) 99S UCL exceeds rrHxJmjm detected c ntratto
(2) 99% UCL exceeds rmxirum detected e
(3) Data awumed to be tog norm* dMributed.
(4) Mean concentration exceeds the maximum co

Therefore, maximum concentration uted for EPC.
miration. Therefore, arithmetic average concentration used for EPC.

miration, due to Ngh detection frrtrt for nondetecH.

O
O
H
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TABLE 3.2
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

Scenario Tkneftama: Future
Madum SubturkoaSol
Exposure Medkmi: Subsurface Sol
Exposure PoM: AOC4-ARC

ChBtrricd
of

U^ACrfkJlUWHIBI

Concern

TatrachtoroettMna

Benzo(a)anthncen»
Benzo(b)lluorenmene

lndeno(1 »2,3Kid)pyrane
1,2,4-Trtehkxobenzene
Akkki
Arodor-1248
Arodor-1254
Afarrtnum
AnUrmny
Anente
Mangeneee
ThaWum
Vanadkim

Unit

ug/krj
upykg
up/kg
upykg
"9*8
"9*9
ug*g
"9*8
"9*8
"9*8
mgflqj
ma/kg
rnn*g
mp/kg
niykg
rrgfcg

AriHvnBtlc
Mean

521
iUtA

478
35440

5
128
42

6615
1.4
9.3
70

0.92
34.7

95% UCL of
Normal

Data

N/A (3)
N/AP)
WAp)
N/AP)
WA(3)
N/A (3)
N/Ap)
N/A (3)
N/AP)
N/AP)
N/A (3)
NyA(3)
N/A (3)
N/AP)
N/AP)
N/A (3)

Maximum
Detected

Conc0ntratloo

2290

1150
600000

53
1600
130

20200
3.4
18.5
183
2.2
53.9

Maximum
QuaMer

•;. . - - - - - - -

J

J

J

J

JD
NJD
JD
J

B

NJ
B

EPC
Units

. . . ..._.-..... _

ug/kg
ug/kg
"9*8
ug/kg
ug/kg
upAg
ug/kg
"9*0
"9*9
upykg
mg*g
"B*8
mgftg
ma/kg
mg/kg
mg*g

Per

Medium
EPC
Value

19252
29736
793
830
767
693

112687
5.7
149
58

13018
2.1
13.0
133
1.1
43

KonattaMax*

Medium
EPC

Statistic

95% UCL-T
95% UCL-T
95%UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T
95% UCL-T

rumExpo*ure

Medium
EPC

Rationale

P)
P)
P)
P)
(3)
(3)
(3)
(3)
(3)
(3)
(3)
(3)
(3)
(3)
P)
P)

Medum
EPC
Value

29.9
35
351
380
374
363
632
1.6

34
28

7140
1.1

7.8
46

0.82

32

Central Tar

Medium
EPC

Statute

Mean-T
Mean-T
Mean-T
Mean-T
Mean-T
Mean-T
Mean-T
Mean-T
Mean-T
Mean-T
Mean-T
Mean-T
Mean-T
Mean-T
Mean-T
Mean-T

idancy

Medium
EPC

Rationale

P)
P)
P)
P)
P)
P)
P)
P)
P)
P)
P)
P)
P)
P)
P)
P)

Statistics: Maxkrum Detected Value (Max); 99% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-tranelbrmad Data (Mean-T);
Mem of Normal Data (Mean-N).

N/A - Not AppftaMe.
(1) 95% UCLexoeedimDdmum detected concentration. Tberetbfe, majdrrun concentration mad for EPC.
(2) 95% UCL exceeds maximum detected concentration. Therefore, arithmetic average concentration used for EPC.
(3) Data assumed to be tog normally Attributed.

06TOO*
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TABLE 3.3
MEDIUM SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario TlmeframB: Current and Future
Medium: Surface Water
Exposure Medkirrt Surface Water
Exposure PoH: ACC 1 - HROD

Chbffllcal
of

Potential
Concern

Inyl Chloride
rrtkitony
rsenfc
adrrtum
opper
anganese
tckel

Units

"0"
ug/i
uoyi
ug/l
UB/I
uryi
ug/l

Arithmetic
Mean

5
8
46
6

780
880

136

95% UCL of
Nofirol

Data

N/A (3)
NJA<3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)

Maximum
Detected

Concentration

4

10

89.6

8.5
1230

1030

144

Maximum
QueHner

J
B

EJ
EJ

EPC
Units

ug/i
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

E
Va

I

1
89

8

12
10
1'

Reasonable Maximum Exposure

Medkim
EPC
Value

4
10

69.6
85

1230
1030

144

Medium
EPC

Statistic

Max
Max
Max
Max
Max
Max
Max

Medium
EPC

Rationale

(1)
(D
(D
(1)
0)
(D
(D

Central Tendency

Medium
EPC
Value

4
8
46

61
780

880

136

Medium
EPC

Statistic

Max
MearvN
MeanN
Mean-N
Mean-N
Mean-N
Mean-N

Medium
EPC

Rationale

(<)
(2)
(2)
(2)
(2)
(2)
(2)

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean T);
Mean of Normal Data (Mean-N).

N/A Not Applicable.
(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC.
(2) 95% UCL exceeds maximum detected concentration. Therefore, arithmetic average concentration used for EPC.
(3) Data assumed to be log normally distributed.
(4) Mean concentration exceeds the maximum concentration, due to Ngh detection Knits for nondelects.

O
O
M
to
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TABLE 3.3
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Tkmfrarm: Current and Future
Medium: surface Water
Exposure MetJurrt Surface Water
Exposure PoM: AOC2-ADC

Chemical
of

Potential
Concern

flnyl Chloride
Mkitony
krsenfc
lanpianese
nalNum

Unls

u»/l
u|jfl
ug/l
UB/I
ug/i

Arithmetic
Mean

7.6
6.1
83
320
1.9

95% UCL Of
Normal

Data

N/A(3)
N/A(3)
f*A(3)
N/A(3)
N/A(3)

Maximum
Detected

Concentration

36
34.5
467
919

3.9

Maxkrum
Qualifier

JB
NJ
J
JB

EPC
Units

ug/l
ug/1
ug/l
ugft
ugrt

Reasonable Maximum Exposure

Medium
EPC
Value

9.8
96
467
673
2.3

Medium
EPC

Statistic

95% UCL-T
95% UCL-T

Max
95% UCL-T
95% UCL-T

Medium
EPC

Rationale

(3)
(3)
(1)
(3)
(3)

Central Tendency

MedMm
EPC
Value

5.9
3.7
83
245
1.8

Medium
EPC

Statistic

Mean-T
Meen-T
MeanN
Mean-T
Mean-T

Medium
EPC

Rationale

(3)
(3)
(2)
(3)
(3)

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL N); 95% UCL of Log-transfbrrrBd Dala (95% UCL T); Mean of Log-transformed Data (Mean-T);
Mean of Normal Data (Mean-N).

N/A - Not Applicable.
(1) 96% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC.
(2) 96% UCL exceeds maximum detected concentration. Therefore, arithmetic average concentration used for EPC.
(3) Data assumed to be log normally dtetrfcuted.

O
O
H
VO
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TABLE 3.3
MEDIUM SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario TlmBframa: Current and Future
Medium: Surface Water
Exposure Medurti Surface Water
Exposure Point: AOC3-SPD

Chefifccl
of

Potential
Concern

tethoxycnlof
Mumkium
Arsenic
Copper
Manganese
ibnadlum

Units

Up/I

ug/l
UB/I
ugrt
u»fl
ugfl

Affttimetfc
Mean

0.63
1311
6.2
120
661
4.9

95% UCL of
Normal

Data

N/A(3)
N/A(3)
N/A(3)
N/A(3)
WA(3)
N/A(3)

Maximum
Detected

Concentration

0.91
2610
9.9
241
919
7.4

Maxim
QuaHfl

J

JB
EJ
J
B

EPC
Units

ug/l
urjn
ugfl
ug/l
ugfl
ugfl

Reasonable Maximum Exposure

Medium
EPC
Value

0.91
2610
9.9
247
919
7.4

Medium
EPC

Statistic

Max
Max
Max
Max
Max
Max

Medium
EPC

Rationale

(1)
d)
0)
(1)
(D
(1)

Central Tendency

Medium
EPC
Value

0.63
1311
6.2
120
661
4.9

Medium
EPC

Statistic

Mean-N
Mean-N
Mean-N
Mean-N
Meon-N
Mean-N

Medium
EPC

Rationale

(2)
(2)
(2)
(2)
(2)
(2)

Statistics: Maximum Detected Value (Max); 99% UCL of Normal Data (95% UCL N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T);
Mean of Normal Data (Mmn-N).

I*A Not Applicable.
(1) 95% UCL exceeds maximum detected concentration Therefore, maxtrrmim concentration used for EPC.
(2) 95% UCL exceeds maximum detected concentration Therefore, arithmetic average concentration used for EPC
(3) Data assumed to be tog normally distributed.

O
O
M
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TABLE 3.3
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

HORSESHOE ROAD COMPLEX SITE, SAYREV1LLE, NEW JERSEY

Scenario Tlmeframe: Current and Future
Medium Surface Water
Exposure Medium: Surface Wafer
Exposure Point: AOC4-ARC

Chwrfcal
of

Potential
Concern

Antimony
Arsenic
Cadrrium
Copper
Manganese
Nickel
Silver

Units

ugyi
ug/l
ug/i
ug/t
ug/l
ugt
ugfl

Arithmetic
Mean

16
6.0
12
286

239
37

11

95% UCL of
Normal

Data

N/A (3)
N/A (3)
N/Ap)
WAp)
N/AP)
MAP)
N/Ap)

Maximum
Detected

Concentration

94
18
8.5

1230
730
128
51

Maxkrufn
QueMer

NJ
B
EJ

J

EPC
Units

ug/l
ug/i
ug/i
ug/l
ug/l
ug/l
ug/1

Reasonable Maximum Exposure

Medium
EPC
Value

92
13
8.5

1230
730
128
38

Medium
EPC

Statistic

95% UCL-T
95% UCL T

Max
Max
Max
Max

95% UCL-T

Medium
EPC

Rationale

(3)
(3)
(D
(D
(D
<1)
(3)

Central Tendency

Medium
EPC
Value

6.2
4.5

3.2
286
239
37
6.7

Medium
EPC

Statistic

MeanT
Mean-T
Mean-N
Meen-N
Mean-N
Mean-N
Mean-T

Medium
EPC

Rationale

(3)
(3)
(2)
(2)
(2)
<2)
(3)

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T);
Mean of Normal Data (Mean-N).

N/A Not Applicable.
(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC.
(2) 95% UCL exceeds maximum detected concentration. Therefore, arithmetic average concentration used for EPC.
(3) Data assumed to be log normally distributed.

O
O
H
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TABLE 3.3
MEDIUM SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

Scenario Tkmfrarm: Currant and Future
Medium: Surface Water
Exposure Medium Surface Water
Exposure PoM: AOCS-DSM

Cherrical
of

Potential
Concern

Arsenic
Ila»ir^»i»«mMangBnBoQ

Unfs

ug/l
uo/l

Anthnvtlc
Mean

552
1170

95% UCL of
Norms!

Data

N0V(3)
N/A(3)

Maximum
Detected

Concentration

569
1190

Maximum
QuaMer

EJ

EPC
Units

ug/l
ug/l

Reasonable Maximum Exposure

Medium
EPC
Value

569
1190

Medium
EPC

Statistic

Max
Max

Medium
EPC

Rationale

(1)
(D

Central tendency

Medium
EPC

Value

552
1170

Medium
EPC

Statistic

Mean-N
Mean-N

Medium
EPC

Rationale

(2)
<2)

Statistics: Maxknum Detected Value (Max); 95% UCL of Normal beta (95% UCL-N); 95% UCL ot Log transformed Data (95% UCL T); Mean of Log-transformed Data (Mean-T);
Mean of Normal Data (Mean-N).

N/A - Not Applicable
(1) 95% UCL exceeds rraxknum detected concentration. Therefore, nwdrnum concentration used for EPC.
(2) 95% UCL etteeds maximum detected concentration. Therefore, arithmetic average concentration used for EPC.
(3) Data assumed to be tog normally distributed

O
O
M
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TABLE 3.3
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

HORSESHOE ROAD COMPLEX SITE. SAYRCV1LLE, NEW JERSEY

Scenario Tkneframe: Current and Future
MedNjnt Surface Water
Exposure Medium Surface Water
Exposure POM: AOC 6 - RR

Chofrical
of

Potential
Concern

AJurrtnum
Anllmany
Arsenic
Copper
Man0Bn886
TheMum
Vanadium

Un«a

up/1
ugn
ufl/1
ugfl
ugn
ufl/1
ugn

Arithmetic
Mean

956
3.5
11
165
87
2.7
7.7

95% UCL of
Nornvl

Data

N/A(3)
N/A<3)

N/A(3)

N/A(3)

N/A(3)
N/A(3)

N/A(3)

Maximum
Detected

Concont ration

2310

5.7
20
249
101
5

18.6

Maximum
Qualifier

J
B

EJ
EJ
B
B

EPC
Units

up/I
ugyi
ugn
ug/l
ugn
ugn
ugn

Reasonable Maximum Exposure

Medium
EPC
Value

2310
5.7
20

249
101
5

18.6

Medium
EPC

Statistic

Max
Max
Max
Max
Max
Max
Max

Medium
EPC

Rationale

(1)
(D
(1)
d)
(1)
(D
(D

Central tendency

Medium
EPC
Value

956
3.5
11
165
87
2.7
7.7

Medium
EPC

Statistic

Mean-N
Mean-N
Mean-N
Mean-N
Mean-N
Mean-N
Mean-N

Medium
EPC

Rationale

(2)
(2)
(2)
(2)
(2)
(2)
(2)

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log transformed Deta (95% UCL-T); Mean of Lofrtransformed Data (Mean T);
Mean of Normal Data (Mean-N).

N/A - Not Applicable.
(1) 98% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC.
(2) 95% UCL exceeds maximum detected concentration. Therefore, arithmetic average concentration used lor EPC.
(3) Data assumed to be log normalry distributed.

O
O
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TABLE 3.4
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

Scenario TVi«fl«m»: Current and Future

Exposure Madkint Sedrmnt
Exposure PoH: AOC 1 - HRDO

Chemfeal
of

PotartM
Concern

9enxo(a)anlrncane
9enzD(b)lkionnthene
aenzo(a)pyrene
ndeno(1.2.3<d)pyrene
Doctor-1254
"Wlmony
Arsenic
Copper
(tanganeee
iraiRum

Unts

ugAg
ugftg

"9*9
"0*8
"9*0
mo/kg
•"9*0
mo/kg
mp/kg
rrg/kg

AriHirnBtlc
Mean

190
183
173
214
103
7.5
309
1215
817
1.2

95* UCL of
fclim«»lrmim

Data

N7A(3)
WA(3)
WA(3)
N/A (3)
N/A(3)
N/A (3)
N7A<3)
N/AP)
N/A (3)
N7A(3)

Maxknum
Detected

Concentration

61
140
71
64
300
21.4
1110
5300
2080
3.3

Maxknim
QUBlMBf

J
JX
J
J
J

BNJ
NJ

BJ

|"IM »cr^

Units

upAg
up/kg
up/kg
ug/kg
UO*B
mj/kg
mg*g
mg/kg
mp/kg
mp/kg

Reasonable Maximum Exposure

Medium
EPC
\fekie

61
140
71
64
300
21.4
1110
5300
2080

3.3

Medium
EPC

StatMIc

Max
Max
Max
Max
Max
Max
Max
Max
Max
Max

Medkim
EPC

Rationale

(D
(D
(1)
(D
(1)
<1)
d)
(D
d)
d)

Central Tendency

Medkim
EPC
VMiM

61
140
71
64
103
7.5
309

121S
817
3.2

Medium
EPC

StatMfc

Max
Max
Max
Mm

Maan-N
Maan-N
Mean-N
Meen-N
Mean-N
Mean-N

Medkim
EPC

Rationale

(«)
<«)
W
W
(2)
(2)
(2)
(2)
(2)
(2)

Statutes: Maximum Detected \Mue (Max): *S* UCL of Normal Data (95* UCL-N); 95* UCL of Log-tramforrnBd Data (95* UCL-T); Mean of Log-transformed Data (Meen-T);
Mean of NUIHBI Data (Mean-N).

N/A - Not Applcalxe.
(1) 95* UCL ameedi maamum detected cmiuenlialluit Therefore, maximum oonoenlratlon used far EPC.
(2) BS* UCL exceed! rr»4mumMectod concentration. Therefere, atlmrmUc average concentration uied fcf EPC.
(3) Data Meumad to be log normaty dhtributod
(4) Mean comentratlon exceeds the maximum c miration, due to Mpjh detection HmKs foe nondetects.
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TABLE 3.4
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario timframa: Currant and Future
Medhnt Sedkmnl
Exposure Medium: Sedbrant
Exposure PoH: AOC2-ADC

ChemJoal
of

PMentM
Concent

Benzo(a)pyrene
Memoxychtor
Araente

Unto

uoAg
ug*g
mjXkg

Arittmvttc
Mean

1241
96996
689

95% UCL of
Normal

Data

WA(3)
WA(3)
N/A (3)

Morfmum
Detected

Concenliatton

10000
640000
3480

Maxknim
OualMer

J
JD
HI

Units

ugflcg

Medium
EPC
Value

6002
640000
3480

Medkim
EPC

Statistic

99%UCL-T
Max
Max

Medium
EPC

Rationale

(3)
(D
(D

r'M l̂alTmtlHnnnl

Medium
EPC
Value

399
96996
669

VSWI •»« CM 1 ™

Medium
EPC

StatMte

Mean-T
Mean-N
Mean-N

iuv>n*y

Medkim
EPC

Rationale

(3)
(2)
(2)

Statistic*: Maximum Detected Value (Max); 99% UCL of Normal Data (99% UCL-N); 99% UCL of Log-transforrmd Data (99% UCL-T); Mean of Log-transformed Data (Mean-T);
M08f1 Of NOflTBl Dflta (MMtvN).

I*A-Not Applicable.
(1) 99% UCL exceeds mrtmum detected concentration. Therefore, maximum concentration used (tor EPC.
(2) 99% UCL exceeds maximum detected conoenlrallun. Therefore, arithmetic average concentration used for EPC.
(3) Data assumed to be lop normal? dstrtbuted.

O
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TABLE 3.4
MEDIUM-SPECIFIC EXPOSURE PONT CONCENTRATION SUMMARY

HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

Scenario Tkneframe: Cunanl and Future
MedkJfrt GuUhiBnt
Exposure Medkm Sediment
Exposure POM: AOC3-SPD

Cnarrical
of

Potential
Concwn

Banzo(b»Huoranttwp<
Banzo(a)fvrane
Dt»nzo(fllh)MittwBcon8
Aroctilof 1254
• tarJaiiritAnnopWviBui
M6thON ĉhlof
Akirrinum
Antimony
AfMnlc
Coppw
Manganese
Vanadkim

Unte

llHjtW*ug/kg
ug*g
"8*0
ugrtg
"9*0
"8*0
mg*g
mB*g
mpykg
mg/kg
•"0*8
mg*g

Arimmetfc
Mean

JO7^tff

390
240
993
79

96967
9643
1.3

13.7
334
194
42

99% UCL of
Normal

Data

ILUA fMr*«(j)
WA(3)
N/A(3)
N/A(3)
N/A{3)
WAP)
f*A(3)
WA(3)
WAP)
WA(3)
WA(3)
N/A(3)

Maxkrum
Detected

Concentration

910
630
130
68
220

130000
13600
2.3

21.8
816
282
47.9

Maximum
QualMer

JX
J
J
D
J
D
EJ

BNJ

B

ETC
Unite

ug/kg
ug/kg
"9*8
ug*g
ug/kg
"0*8
mg/kg
mg/kg
mg*g
mg/kg
mg/kg
mg/kg

Reasonable Maxkrawn Exposure

Medium
EPC
Value

910
630
130
68
220

130000
13600
2.3

21.8
816
282
47.9

Medium
EPC

Statistic

Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max

Medium
EPC

Rflttorato

(D
(D
(D
(D
(D
(D
(D
d)
(D
(D
d)
<i>

Central Tendency

MadMn
EPC
Value

497
350
130
68
79

56937
9643
1.3

13.7
334
154
42

' Medium
EPC

Statistic

Mean-N
Mean-N

Max
Max

Maan-N
Mean-N
Mean-N
Mean-N
Mean-N
Mean-N
Mean-N
Mean-N

Medium
EPC

Rationale

(2)
(2)
(4)
(4)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
<2)

SMMfc»: Maximum Detected Value (Max); 99HUCL of Normal Data (99* UCL-N); 99* UCL of Lo t̂ranttomod Data (95H UCL-T); Mean of Lo0-ttanBfoimKl Dtrta (Maan-T);
Mean of Norms! Data (Meen-N).

WA-NotApptteatte.
(1) 95S UCL e»eedtrr«drrum detected concentratbn. Therelbre, rmdnum concentration used lor EPC.
(2) 93H UCL eiceed* maximum detected concentration. Therefore, arttmaHc average concentration used for EPC.
(3) Data aMurnd to be tog
(4) Mean concentration exce

s*/ dMrtbutod.
ds the mmdmum concentration, due to Ngh detection «n*i for nondetects.

66100^
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TABLE 3.4
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario "Tknsfcama: Current end Future
Madhnt Sadknenl
Boxisure Madkint SarJmanl
Exposure POM: ACC S - DSM

Chert**
of

Potential
Concwn

Benzn(a)«nlrmcene
Benzo(b)ftiorBnlhene
B*na>(a)ivrene
lndeno(1,2,3-cd)pyTen(
Aractor-1254
^fi<ffc

Unto

"8*0
upAg
ugftg
"9*8
"0*0
mgrkg

Arthrrrtfc
Mean

460
437
387
1917

95% UCL of
•LJ. ,.,,— •nufirw

Data

r*A(3)
WA(3)
r*A(3)
«*A(3)
r*A(3)
N/A(3)

Maximum
Detected

Concentcatlon

300
220
470
4030

Maximum
QuaMer

J

J
J
J
NJ

EPC
Units

*Tr"*y

up/kg

"9*0
"0*0
"9*9
mg/kg

• uf*fcrx;
Units

-----

uoKg
ug*g
"9*0
"0*0
"9*9
me/kg

Medhmi
EPC
Value

300
730
300
220
470
4030

Medkjm
EPC

Stattelte

M0X

Max
Max
Max
Max
Max

Medium
EPC

Rationale

(1)
d)
(1)
<1)
(1)
(1)

Csntnri Twictoncy

Medium
EPC
Value

300
407
300
220
387
1917

Medium
EPC

Statistic

Mm
Maan-N

Max
Max

Maan-N
Maan-N

Medium
EPC

Rationale

(4)
(2)
(4)
«)
(2)
(2)

SMMfc*: Maxhum Detected Value (Max); 99H UCL of Normal Data (93% UCL-N); 95H UCL of Log-transformed Data (99% UCL-T); Mean of LocMransfomwd Data (Maan-T);
Mean of Nwmsl Data (Mean-N).

(1) 98% UCL exceed* maximum detected eonoei<iBBon. Therefore, nrnbtun concentration used foe EPC.
(2) 98% UCL exceeds mmdmum detected uoncenlnHlon. Theretore, •tthmetlc avmege concentration mad lor EPC.
(3) Data Maumd to be tog normt/ attributed.
(4) Mean UNMMiiUalkjii exceeds the nvdnum oonceiiliellun, due to Mgh detection Units tor nondetectt.

O
o
NJ
O
H
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TABLE 3.4
MEDIUM-SPECinC EXPOSURE POINT CONCENTRATION SUMMARY

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

Scenario Tkreftam: Current and Future
Madunt Sadbi0nl
Exposure Medkim Sedkntnt
Exposure POM: AOC8-RR

CtwfNc&l
of

Potential
Concern

Amenfc
Copper

Unto

"9*8
mn/kg

ArMlfflBHc
Mean

400
1973

99% UCLof
f.fc,.,,̂ |I4UHIBI

Oat*

WA(3)
WA(3)

Maxhum
Dalactod

Conconlffltlon

2200
3960

Maximum
QuaMer

J
•J

EPC
Unto

- . _.- •

nQtog
ntg/kg

Reasonable Maximum Exposure

Medhjm
EPC
Valua

2200
3580

Medium
EPC

SUrtWte

Max
Max

Medium
EPC

Rationale

d)
(1)

Central Tendency

Medium
EPC
Value

450
1573

Msdhxn
EPC

SlatMlc

Maan-N
Maan-N

Medium
EPC

Rattonate

(2)
(2)

StatWto: Ma>*num Dalactod VWue (Max); 99% UCL at Nonnal Data (99% UCL-N); 99% UCL of Log-lrenttormad Data (99% UCL-T); Maan of Log-tran«fomn>d Data (Maan-T);
M0An of Nornvl Dflto (M60n N).

WA-NotAppfcaMe.
(1) 99% UCL aicaadi mmdrmm datoctad oonuantiallon. Tnamtore. maxknumc miration used for ETC.
(2) 96% UO.aj«*edim«drmmdBtetJed concentration. Tnaralbre. arMimatlc avenge coinenlialton mad tor EPC.
(3) Data aaaunwl to ba tog normrty dMributod.

O
O
to
O
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TABLE 3 5
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

HORSESHOE ROAD COMPLEX SITE. SAYREVILLE, NEW JERSEY

it*
o
o
10
o

Scenario Timeframe Current and Future
Medium: Building Materials
Exposure Medium Building Materials
Exposure Point AOC2-ADC

Chemical
of

Potential
Concern

Benzo(a)anthracene
Ben2o(b)rluoranthene
BenzO(a)pyrene
lndeno( 1 ,2. 3-cd)pyrene
Dibenzo(a.h)anthracene
Naphthalene
2-Methylnaphthalene
Acenaphlhene
Dibenzofuran
Fluor ene
Fluoranthene
Pyrene
Methoxychkx
Antimony
Arsenic
Copper
Manganese
Thallium
Zinc

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kD
ug/kg
ug/kg
ug/Kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Arithmetic
Mean

468143
540675
426620
147910
42438
100988
498113
355888
398113
583363
1833535
1411478
37714

37
46
253
239
09
981

95% UCL of
Normal

Data

N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)
N/A (3)

N/A (3)

Maximum
Detected

Goocwttffltion

1100000
1400000
1100000
300000
90000
320000
1100000
800000
1000000
1600000
3900000
2800000
150000

5.7
84
495
495
18

3050

Maximum
Qualifier

EJ
E
E
J
J

E
ED
E
JD
JD
D

BNJ
•EJ
•

B
•

EPC
Units

ugfcg
ug/kg
ug/kg
uflfcg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Reasonable Maximum Exposure

Medium
EPC
Value

1100000
1400000
1100000
300000
90000
320000
1100000
800000
1000000
1600000
3900000
2800000
150000

5.7
84
495
495
18

3050

Medium
EPC

Statistic

Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max

Medium
EPC

Rationale

(1)
(D
(D
(1)
(D
(1)
(D
(D
(D
(D
(D
(D
(D
(D
(D
(D
(D
(1)
(D

Central Tendency

Medium
EPC
Value

468143
540875
426620
147910
42438
100988
498113
355888
398113
583363
1833525
1411478
37714

37
46
253
239
09
981

Medium
EPC

Statistic

Mean-N
Mean-N
Mean-N
Mean-N
Mean-N
Mean-N
Mean-N
Mean-N
Mean-N
Mean-N
Mean-N
Mean-N
Mean-N
Mean-N
Mean-N
Mean-N
Mean-N
Mean-N
Mean-N

Medium
EPC

Rationale

(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)

to - -- - -_. — — ... ..- -....- _. - . . . . . . ... . .. . _ _ . . . . . . . _ . . . . . . . . .
Statistics Maximum Detected Value (Max). 95% UCL of Normal Data (95% UCL-N). 95% UCL of Log-transformed Data (95% UCL-T). Mean of Log-transformed Data (Mean-T).

Mean of Normal Data (Mean-N)

N/A-Not Applicable
(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC
(2) 95% UCL exceeds maximum detected concentration Therefore, arithmetic average concentration used for EPC
(3) Data assumed to be log normally distributed
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1ABLE35
MEDIUM-SPECIFC EXPOSURE POINT CONCENTRATION SUMMARY

HORSESHOE ROAD COMPLEX SITE. SAYWEVILLE. NEW JERSEY

Cmmical
of

Potential
Concern

Arookx-12541

2.3;7.8-TCdDequiv
Antimony

Ar««nic

__ _ _......_.. ,_

Scenario Timeframe Current and Future
Median Building Materials
Exposure MeUium: Building Materials
Exposure Point AOC4-ARC

Units

ufl/Vg
ug/kg
mg/kg
mg/kg
___

Arithmetic
Mean

5599
32

9017

155

__ . _

95% UCL of

Normal
Data

NM<3)
N/A(3)
N/A (3)
Nl/A(3)

Maximum
Detected

Concentration

30000
17

31700
254

Maximum
QunlrTier

JD

NJ
•EJ

EPC
Units

ug/kg
ugrt<g

mg/kg
mg/kg

Reasonable Maximum Exposure-

Medium
EPC
Valua

30000
17

31700
254

Medium
EPC

_Statistic

Max
Max
Max
Max

Medium
EPC

Rationale

(1)

(1)
(1)

Medium
EPC
Value

5599
32

9017
155

CentMl Tendency

Medium
EfC

Statistic

Mean-N
Mean-N
Me*n-N
Mean-N

Medium
fPC

Rationale

(2)
(2)

(2)

Statistics: Maximum Detected Value (Max): 95% IXX of Normal Data (95% UCL-N): 95% UCL Cf Log-transformed Data (95% UCL-T), Mean of Log-transformed Data (Mean-T):
Mean of Normal Data (Mean-N)

N/A - Not Applicabl*
(1) 95% UCL exceeds maximum detected concentration Thefefore. maximum concentration used for EPC
(2) 95% UCL exceeds maxirrium detected concentration Therefore, arithmetic average concentration used for EPC
(3) Data assumed to be log normally distributed

O
O
to
O
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TABLE 41

VALUES USED FOR DAILY INTAKE CALCULATIONS

HORSESHOE ROAD COMPIEX, SAYREVILLE. NEW JERSEY

Scenario Tlmeframe: Current and Future
Medium: Soil
Exposure Medium Surface SoH

Exposure Point ADC, HRRO. SPD. wid ARC
Receptor Population Am Residents (Trespassers)

Receptor Age:_You»i (!?•« »•«•)___._..

Exposure Route

Ingetaon

Dermal

O
O
to
O
Ul

Pwnotor
Code

CS

R

Fl
EF

ED

CF1

BW

AT-NC

AT-C

CS

SA
ftf

ABS

EF

ED

CF1

BW

AT-NC

AT-C

Pwvfnttor Definition

Chemical Concentration In SoH

hgetttonrete
Fraction ingested
Exposure Frequency
Exposure Duration

Conversion factof
Body Weight
Averaging Time (noncanow)
Averaging Time (cancer)
Chemical Concentration in Soil

SWn surface area available fot contact
SoH-to-sMn adherence factor

Absorption factor
Exposure Frequency
Exposure Duration
Conversion factor
Body Weight

Averaging Time (noncaneer)
Averaging Time (cancer)

Units

mg/kg

ing/day
unMess
days/yr

yra
kg/mg

kg
days

days
mg/kg

cm2/ew8nt

mg/cfn2
unrttess

events/yr

yn
kg/mg

Kg
days
days

RME
Value

Chem -specific
95th UCL or Max.'

100
1

12

6

10-6

55

2,190

25.550

Chem -specific
95th UCL or Max'

2.535
1

Chem -specific****

12

6

10-6

55

2,190

25,550

RME
Rationale/
Reference

-

RAGS, Part A
RAGS, Part A

Site-specfflc"
RAGS, Part A

-
RAGS, Part A
RAGS, Part A
RAGS, Part A

-

EFH. 1997
PICA 1QQ3LX^A, 19Vx

Region II
Site-specific"

RAGS, Part A

RAGS, Part A
RAGS, Part A
RAGS, Part A

CT
Value

Chem. -specific
Average

50

Chem -specific

Average

CT
Rationale/
Reference

-

Region II

-

Intake Equaton/
Modot Nflinfr

Chronic Daily Intake (CO) (mgftg/day) =

CSxIRxFlxEFxEDxCFIx 1/BW x 1/AT

BME
CDI = CS x 6 OE-OB (Noncardnogenlc)
GDI = CS x 5 IE-09 (Carcinogenic)

CI
CDI - CS x 3 OE-oe (Noncarclnogenic)

CDI = CS x 2 6E-09 (Cardnogenlc)

Chronic Daily Intake (CDI) (mg/kg/day) =

CSx SAxAFx ABS «EFxEDxCF1 X 1/BWx 1/AT

BME
CDI = CSx15E-06xABS (Noncarcinogenic)
CDt = CS » 1 3E-07 x ABS (Carcinogenic)

Cl
CDI = CS x 1 5E-06 x ABS (Noncarclnogenic)

COI = CS x 1 3E-07 x ABS (Carcinogenic)

expassum.xts 10/04/99
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TABLE 4 2

VALUES USED FOR DAILY INTAKE CALCULATIONS

HORSESHOE ROAD COMPLEX. SAYREVILLE. NEW JERSEY

Scenario Tkneframe: Current and Future
Medium: Bunding Materials

Exposure Medium: Building Materials
Exposure Pon* ADCandARC
Receptor PopuMon: ATM Residents (Trespassers)
Receptor Age: Youth (12-17 years)

exposure Route

(ngestton

Oefmal

O
Oto
O

PBwnttvr

Cod*

CBM

IR

Fl

EF

ED

CF1

BW

AT-NC

AT-C

CBM

SA
Ap

ABS

EF

ED

CF1

BW

AT-NC

AT-C

Psitunntw Definition

CnontiCM ConoBiiuBuun ki BuHdinQ

Materials
Ingesuon rats

fraUJon liigoated
Exposure Frequency
Exposure Duration
ConvMikm fkctoc
Body Wof0ht
AN r̂aQJtiQ Tinw (noncanow)
Avamgftig Time (cancer)
Ch«nical Concwilration m Building
Materials
SMn surhoa WM tvatabto tor contact
SoU-to-fMn adharcnce hctor
Absorption factor

E)()osura Fraquancy

Evosura Duration
COflVBIUIUfl (BCttN

Body Weight

Averaging Tim* (noncancar)
Averaging Time (cancer)

Unto

mg/kg

mg/dar
unittoss
daysryr

yr»
kg/mg

kg
days

..*•)*.
mg/kg

cffl2tav9flt
KumlnmOmy/Clll/

unidau
events/yr

yr»
kg/mg

kg
days
days

RME
Value

Chem -specific
95*UCL or Max '

100
1

12
6

104

55

2.190

25.550

Chem -specific
95th UCL or Max.'

2,535
1

Chem -specific'***

12
6

10-6

55

2,190

25.550

RME

Rationale/
Reference

-

RAGS, Part A

RAGS, Part A
Site-specific"
RAGS, Part A

-
RAGS, Part A
RAGS. Part A

RAGS. Part A

-

EFH, 1997

DEA, 1992

Region II

Site-specific"

RAGS. Part A

RAGS, Part A

RAGS. Part A

RAGS. Part A

CT

Value

Chem. -specific
Average

50

Cnwn. -specific
Average

CT
Rationale/

Reference

Region II

Intake Equation/
Model Name

Chronic Daily Into'te (GDI) (mg/kg/day) =
CBM x IR X Fl X EF X ED X CF1 « 1/BW X I/AT

BME
CO = CBM x 6 OE-08 (Noncarcinogenlc)
CO = CBM x 5 1E-09 (Carcinogenic)

CI
CO = CBM x 3 OE-08 (Noncarcinogenlc)
CO = CBM x 2 6E-09 (Carcinogenic)

Chronic Daily Intake (CDi) (mg/kg/diy) =
C8MxSAxAFxABSxEFxEOxCFx1/BWx1/AT

BME
CO - CBM x 1 5E-06 x ABS (Noocerctnogenic)
CO - CBM x 1 3E-07 x ABS (Carcinogenic)

CI
COf = CBMx15E-OBxABS (Noncarcinogenic)

CO = CBM x 1 3E 07 x ABS (Carcinogenic)

expassum.xls 10/04/99
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TABLE 43
VALUES USED FOR DAILY INTAKE CALCULATIONS

HORSESHOE ROAD COMPLEX, SAYREVILLE, NEW JERSEY

Scenario Thneframe. Current and Future
Medium: Surface Water
Exposure Medium Surface Water
Exposure Point HRDD, ADC, SPD, ARC. DSM. RR
Receptor Population: Area Residents (Trespasser)
Receptor Age: Youtt (12-17 yearsL_

4
0

0
2

0
7

Exposure Route

Ingestlon

Dermal

Parameter
Code

CSW

CR

ET
EF

ED

BW

AT-NC

AT-C

CSW

SA

PC

ET

EF

ED

CF1

BW

AT-NC

AT-C

PBrenwtor Definition

Chemical Concentration In Surface Water

Contact rate
Expoiure Time
Exposure Frequency
Exposure Duration
Body Weight
Averaging Time (noncaneer)
Averaging Ttana (cancer)
Chemical Concentration In Surface Water

SMn surface area available for contact
Permeability Constant
Exposure ttma
Exposure Frequency
Exposure Duration
Conversion factor
Body Weight
Averaging Time (noneancer)
Averaging Time (cancer)

Units

fflQ/l

l/hr
hr/event
eventey

y»
*S

days
days

mg/l

Cfn2rflvont

cm/hr
hrs/event
evenls/yr

y*
l/cm3

kg
days

.*»*._-_

RME
Value

Own -specific

95th UCL or Max.*
0.05

OS
24

6

55

2,190

25,550

Chem -specific
95th UCL or Max*

920

Chem -specific
05
24

6

10-3

55

2,190

25,550

RME

Rationale/
Reference

-
RAGS, Part A

Site-specific**
Site-specific**
RAGS. Part A

RAOS, Part A
RAGS, Part A
RAGS. Part A

-

EFH, 1997

DEA.1992

Site-specific**
Site-specific**

RAGS. Part A

RAGS, Part A
RAGS. Part A
RAGS. Part A

CT

Value

Chem. -specific
Average

Chem. -specific

Average

CT
Rationale/
Reference

-

Intake Equation/
Model Name

Chronic Daily Intake (GDI) (mg/kg/day) =
CSW X CR X ET x EF x ED X 1/BW X 1/AT

BME
GDI = CSW x 3 OE-05 (Noncarinogenic)
CDI = CSW x 2.6E-06 (Cartnogenlc)

CI
COI = CSW x 3 06-05 (Noncarinogenic)
CO - CSW x 2 6E-06 (Carinogenic)

Chronic Daily Intake (CDI) (mgAo/day) =
CSWxSAxPCxETxEFxED»CFx1/BWx1/AT

BME
CDI = CSW x 5.5E-04 x PC (Noncarinogenic)

CDI * CSW x 4 7E-05 x PC (Carinogenic)

CI
CDI = CSW x 5 5E-04 x PC (Noncarinogenic)
COI = CSW x 4 7E-05 x PC (Carinogenic)

expassum.xls 10/04/99
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TABLE 4 4
VALUES USED FOR DAILY INTAKE CALCULATIONS

HORSESHOE ROAD COMPLEX SAYREVILLE, NEW JERSEY

Scenario Tlmeframe: Current and Future
Medium: Surface Water
Exposure Medium: Shellfish
Exposure Point Reritan River
Receptor Population: Residents
Receptor Age: Adult

Exposure Routs

ofShemih

PsriniMtr

Code

CSF

«

EF

ED

CF

BW

AT-NC

_AT-C

PsmnMBT Dwlniiion

Chemical Concentration In Shellfish

Ingestkm rate
Exposure Frequency
Exposure Duration
Conversion Factor
Body Weight
Averaging Time (noncancer)
Averaging Time (cancer)

Units

mo/kg

kgMey
daysryr

y™
kg/rug

Kg
days
days

RME

Value

Chem. -specific
SShUCLorMax,*

00065
350

24

1<W

70

8,760

25,550

RME

Rationale/
Rfirofflncc

•

RAGS, Part A

RAGS, Part A
RAGS, Part A

-
RAGS. Part A
RAGS. Part A
RAGS, Part A

CT
Value

Chem. -specific

Average

9

3,285

CT

Rationalef
RofuPBOCtt

RAGS, Part A

Intake Equation/
Mooot Nflntv

Chronic Daily Intake (GDI) (mg/kg/day) -
CSF x IR x EF x ED x CF x 1/BW x I/AT
BME
CO = CSF x 8 9E-11 (Noncarcinogenic)
GDI = CSF x 3.IE-11 (Carcinogenic)

CI
CDI = CSF x 8 9E-11 (Noncarcinogenic)
CO»= CSF x 1 2E-11 (Carcinogenic)

O
O
ro
o
oo
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TABLE 45

VALUES USED FOR DAILY INTAKE CALCULATIONS
HORSESHOE ROAD COMPLEX, SAYREVILLE, NEW JERSEY

Scenario Timefiaino: Current and Future
Medium: Sediment
Exposure Medium: Sediment
Exposure Point HRDD, AOC, SPD, SRC. DSM, RR
Receptor Population: Are* Residents (Trespass*™)
Recepto Age: Youth (12:17 years)

0
o
to
o
vo

Exposure Route

Ingestion

Dermal

_. _ _ _ , _ ..

Parameter

Code

CSE

«
FI
EF
ED

CF1

BW

AT-NC

AT-C

CSE

SA

AF

EF

ED

CF1

BW

AT-NC

AT- C

Parameter Definition

Chemical Concentration in Sediment

Ingestion rate
Fraction Ingested
Exposure Frequency
Exposure Duration
Conversion (actor
Body Weight
Averaging Time (noncancer)
Averaging Time (cancer)
Chemical Concentration in Sediment

SWn surface aree avaHaUe for contact
Sediment-to-eMn adherence (actor
Absorption (actor

Exposure Frequency
Exposure Duration
Conversion factor

Body Weight
Averaging Time (noncancer)
Averaging Time (cancer)

Units

mg/kg

mg/day
unities*
days/yr

yr»
kg/mg

kg
days
days

mg/kg

cm2/event
mg/cm2
unlttess

events/yr

kg/mg
Kg

days

*"X>

RME

Value

Chem -specific
95th UCL or Max*

100
1

24

6

10-6

55

2,190

25.550

Chem. -specific
95th UCL or Max*

920
1

Chem. -specific—
24

6

10-6

55

2,190

25.550

RME

Rationale/

Reference
-

RAGS, Part A

RAGS, Part A
Site-specific-
RAGS, Part A

-
RAGS, Part A
RAGS, Part A

RAGS, Part A

-

EFH. 1997

DEA.1992

Region H

Site-specific"
RAGS.PartA

RAGS, Part A

RAGS. Part A

RAGS, Part A

CT

Value

Chem -specific

Average

Chem. -specific
Average

CT

Rationale/
Reference

-

-

Intake Equation/
Model Name

Chronic Daily Intake (GDI) (mg/kg/day) =
CSE XIR X Fl x EF x ED X CF1 x 1/BW x 1/AT

RME
CO = CSE x 1 2E-07 (Noncarcinogenlc)
COI = CSE x 106-08 (Carcinogenic)

CI
COI = CSE x 1 2E-07 (Noncarcinogenlc)
COI = CSE x 1 OE-08 (Carcinogenic)

Chronic Dairy Intake (CDi) (mg/kg/day) =
CSExSAxAFxABSxEFxEDxCFx1/BWx1/AT

RME

COI = CSE x 1.1E-08 x ABS (Noncarcinogenlc)
CO = CSE x 9 4E-08 x ABS (Carcinogenic)

CI
CCN = CSEx1 IE-06 x ABS (Noncarcimgenic)
CDI - CSE x 9 4E-06 x ABS (Carcinogenic)
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TABLE 41
VALUES USED FOR DAILY INTAKE CALCULATIONS

HORSESHOE ROAD COMPLEX. SAYREVILLE. NEW JERSEY

Scenario Timefreme: Futun
Medium: Soil
Exposure Medium: Surface and Subeurraea Soil
Exposure Point AOC, HRRD. SPD. «id ARC
Receptor Population: Site Wotfcers
Receptor Age: AduK ____

Exposure Route

Dermal

O
O
to
H
O

P f̂eWrt̂ W

Code

08

IR

Fl

EF

ED

CF1

BW

AT-NC
AT-C
CS

SA

AF

ABS

EF

ED
CF1

BW
AT-NC

AT-C

Psranwtor Definition

Cherntetl CoiK*frtrabon hi Soil

InQMtton rate
Fraction Ingeslod
Btpoture Frequency

Exposure Duration
Conversion factor
BodyWetflht
Avw»p>ng Time (noncaneef)
AvorBQifiQ Time (cencer)
Cheinlcfll Concentration in SoH

SWn MirlBCe are* avtlKHe for contact
SoN-to-ikM adherence factor
Absorption factor
Expemre Frequency
Exposure Duration
ConveoUon toctm
BodyWetflM

Averaging Time (noneaneer)
Averaging Time (cancer) __

Units

mg/l«

mgMay
unWMS
d«y»Tr

y»
ko/mg

Kg
days

..«•*!
mgAcg

cm2/svent
mgfcm2
unittess

events/yr

»™
kg/Dig

KB
days

..__....*y»

RME

Value

Ch«m -specific
95^UCLorMax«

50
1

250

25

10-6

70

9,125

25,550

Chern. -(pacific
95ft UCL or Max •

5,800
1

Chem -specific**"
250
25
104

70

9,125

25,550

RME

Rationale/
Reference

-

RAGS, Part A

RAOS, Part A
Site-specific"

RAGS, Part A

RAGS, Part A
RAGS, Part A

RAGS. Part A

-

EFH. 1997

DBA, 1992

Region II
Site-specific"
RAGS, Part A

RAGS, Part A

RAGS, Part A

RAGS, Part A

CT
Value

Cnofn. 'ftpecinc
Average

25

185

9

3,286

Chem.-speeiflc
Average
5,000

186

a

3,285

CT

Rationale/
Reference

-

Region H

Region II
RAGS, Part A

-

EFH. 1997

Region II
RAGS, Part A

Intake Equation/
Model Name

Chronic Dairy Intake (CO) (mg/kgMay) =
CSxRxFlxEFxEDxCF1x1/BWx1/AT
RME
CCX = CS x 4 9E-07 (Noncarclnogenlc)
GDI = CS x 1 8E-07 (Carcinogenic)

CJ
GDI = CS x 2 OE-07 (Noncarclnogenlc)

CCH ' CS x 2 3E-08 (Carcinogenic)

Chronic Daily Intake (CO) (mg/kg/day) =
CSxSAxAFxAB$xEFxEDxCF1x1rBWx1/AT

BME
GDI» CS x 5 7E-05 x ABS (Noncarclnogenic)
CDI = CS x 2 OE-05 x ABS (Carcinogenic)

CJ
CDI' CS x 3 6E-05 x ABS (Noncarclnogenlc)
GDI =• CS x 4 7E-08 x ABS (Carcinogenic)
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TABLE 47

VALUES USED FOR DAILY INTAKE CALCULATIONS

HORSESHOE ROAD COMPLEX, SAYREVILLE. NEW JERSEY

Sc*3fwk) Tin Mfrinw: Future
Medium: Sol
Exposure Medium Surface and Subsurface Soil
Exposure Point ADC. HRRD, SPD, and ARC
Receptor Population: Construction Worked
Receptor Age Adult_ _ _ ___

O
O
to
H

Exposure Route

Ingestkxi

Dermal

, ._ ._ . . .

Parameter
Code

CS

«
Fl
EF

ED
CF1

BW
AT-NC

AT-C

CS

SA

AF

ABS

EF

ED

CF1

BW

AT-NC

AT-C

Parameter Definition

Chemical Concentration In Soil

Ingestjon rate
Fraction Ingested
Exposure Frequency
Exposure Duration
Conversion factor
Body Weight
Averaging Time (noncancer)
Averaging Time (cancer)
Chemical Concentration in Soil

SMn surface area available for contact
Son-to-sUn adherence factor
Absorption factor
Exposure Frequency
Exposure Duration
Conversion factor

Body Weight
Averaging Time (noncancer)
Averaging Time (cancer)

Units

mg/kg

mgrday
unities*
days/yr

yrs
kg/mg

kg
days

days
mg/kg

cm2/event

mg/cm2
unitJess

events/yr

kg/mg

Kg
days

days

RME
Value

Cfiem -specific
95th UCL or Max.*

480
1

65
1

104
70

365

25.550

Chem -specific
95th UCL or Max.*

8,125
1

Chem -specific""
65
1

10-6

70

365

25.550

RME

Rationale/
Roferenco

-
RAGS, Part A

RAGS, Part A
Site-specific"
RAGS, Part A

-
RAGS, Part A
RAGS, Part A

RAGS, Part A

-

EFH, 1998

DEA.1992

Region II

Site-specific"
RAGS, Part A

RAGS, Part A

RAGS, Part A

RAGS. Part A

CT

Value

Chem. -specific
Average

Chem. -specific
Average

CT
Rationale/
Reference

-

-

Intake Equation/
Model Name

Chronic Daily Intake (CDI) (mg/kg/day) =
CSxIRx Fix EFxEDxCF1x1/BWx I/AT

BME
CO = CS x 1 2E-06 (Noncarclnogenlc)
GDI = CS x 1.7E-06 (Carcinogenic)
CJ
COI = CS x 1 2E-OB (Noncarclnogenic)
COI = CS x 1 7E-08 (Carcinogenic)

Chronic Daily Intake (COI) (mg/kg/day) =
CSxSAxAFxABSxEFxEDxCF1x1/BWx1/AT

RME
CDI = CS x 1 6E-05 x ABS (Noncarclnogenlc)
COI = CS x 2 2E-07 x ABS (Carcinogenic)
CI
COI = CS x 1 6E-05 x ABS (Noncarcinogenlc)
COI = CS x 2 2E-07 x ABS (Carcinogenic)
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TABLE 4.8

VALUES USED FOR DAILY INTAKE CALCULATIONS

HORSESHOE ROAD COMPLEX, SAYREVILLE. NEW JERSEY

Exposure Route

tagestton

Dermal

O
O
10
H
10

Scenario Ti
Medium: Bi

Exposure M
Exposure Pi
Receptor Pi

Receptor A)

Parameter
Code

CBM

IR

Fl
EF

ED

CF1
BW

AT-NC

AT-C

CBM

SA

AF

ABS

EF

ED

CF1

BW

AT-NC

AT-C

neframe: Future
jHdlng Materials

•dlum: Building Materials
Dint ADCandARC
jpulation: Site Workers

je: Adult

Parameter Definition

Chemical Concentration in Building

(ngestion rate
Fraction Ingested
Exposure Frequency
Exposure Duration

Conversion factor
Body Weight
Averaging Time (noncancer)

Averaging Time (cancer)
Chemical Concentration In Building
Materials

SMn surface area available for contact
SoU-to-sWn adherence factor
Absorption factor
Exposure Frequency
Exposure Duration
Conversion factor

Body Weight
Averaging Time (noncancer)
Averaging Time (cancer)

Units

mgAg

mgMay

unlfless
day*/yr

yrs
kg/mg

KB
days
days

mg/kg

cm2/svent
mgtem2
unltiess

events/yr

y»
kg/mg

kg
days

..*>».

RME

Value

Chem. -specific
95th UCL or Max '

50
1

250

25

104

70

9,125

25,550

Chem. -specific
95th UCL or Max'

5,800
1

Chem -specific'***
250

25
10-6

70
9,125

25,550

RME

Rationale/

Reference

-

RAGS, Part A
RAGS, Part A
Site-specific*'
RAGS, Part A

-
RAGS. Part A
RAGS, Part A

RAGS, Part A

-

EFH, 1997

DEA.1992

Region II
Site-specific"
RAGS. Part A

•
RAGS. Part A
RAGS, Part A

RAGS, Part A

CT

Value

Chem -specific
Average

25

185

9

3,285

Chem -specific
Average
5,000

185
9

3.285

CT

Rationale/
Reference

-

Region H

Region II
RAGS, Part A

-

EFH, 1997

Region H
RAGS. Part A

Intake Equation/
Model Name

Chronic Daily Intake (GDI) (mg/kg/day)'
CBM x IR X Fl x EF X EDxCFI x 1/BWx I/AT

RUE
CD! = CBM x 4 9E-07 (Noncardnogenlc)
CCH = CBM x 1 8E-07 (Carcinogenic)

CI
CDI = CS x 2 OE-07 (Noncarclnogenlc)
CDI = CS x 2 3E-08 (Carcinogenic)

Chronic Daily Intake (CDI) (mg/kg/day) =
CS X SA X AF x ABS X EF x ED X CF1 X 1/BW x 1/AT

BME
CDI > CS x 5.7E-05 x ABS (Noncarclnogenlc)
CDI = CS x 2 OE-05 x ABS (Carcinogenic)
CI
CDI = CS x 3 6E-05 x ABS (Noncarcinogenlc)
CDI = CS x 4 7E-06 x ABS (Carcinogenic)
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TABLE 4.9

VALUES USED FOR DAILY INTAKE CALCULATIONS

HORSESHOE ROAD COMPLEX. SAYREVILLE, NEW JERSEY

Scenario Timeframe: Future
Medium: Building Materials
Exposure Medium: Building Materials
Exposure Pott ADCandARC
Receptor Population Construction Worker*
Receptor Age: Adult

Exposure Route

Dermal

O
O
to
H1

CO

rfareiii>*t*i
1 AIMIIQWr

Code

CBM

IR

Fl

EF

ED

CF1

BW

AT-NC

AT-C

CBM

SA

AF

ABS

EF

ED

CF1

BW

AT-NC

AT-C

Peirtfflvter Definition

Chwntccl ConowilTBtiofi In BuHdino
Material*
tngestion rate
Fraction ingested
Exposure Frequency

Exposure Duration
Conversion factor
Body Weight
Averaging Time (noncancer)
Averaging Time (cancer)
Chemical Concentration In Building
Materials
Skin surface area available for contact
SoH-to-sWn adherence factor
Absorption factor
Exposure Frequency
Exposure Duration

Conversion factor
Body Weight
Averaging Time (noncancer)
Averaging Time (cancer)

Units

mg/kB

mg/day

unHJe&s
days/yr

yrs
kg/mg

kg
days
days

mg/kg

cm2/svent
mg/crn2
unities*

events/yr

y*
kgrmg

Kg
days

. *»»

RME

Value

Chem.-speciflc
SSttiUCLorMax.*

480
1

65
1

10-6

70

365

25,550

Clwm -specific

95th UCL or Max.*

6,125
1

Chem -speciflc— '
65
1

10-6

70

365

25,550

RME

Rationale/
Reference

-

RAGS, Part A
RAGS, Part A

Site-specific"
RAGS, Part A

-
RAGS, Part A
RAGS. Part A

RAGS, Part A

EFH, 1997

DEA.1992

Region II
Site-specffic"
RAGS. Part A

RAGS. Part A

RAGS, Part A
RAGS. Part A

CT

Value

Chem. -specific
Average

Chem. -specific
Average

CT

Rationale/
Reference

-

-

Intake Equation/

Model Name

Chronic DaHy Intake (CO) (mg/kg/day) =
CBM x IR x Fl x EF x ED x CF1 x 1/BW x I/AT
BME
COI = CBM x 1 2E-06 (Noncardnogenic)
CCH = CBM x 1 7E-08 (Cardnoganlc)
CI
COI = CBM x 1 2E-06 (Noncardnogenic)
COI = CBM x 1.7E-08 (Carcinogenic)

Chronic Daily Intake (GDI) (mg/kg/day) =
CBM x SA x AF x ABS x EF x EO x CF1 x 1/BW x 1/AT

BME
CO) = CBM x 1 6E-05 x ABS (Noncardnogenic)
COI ? CBM x 2 2E-07 x ABS (Carcinogenic)

CI
COI = CBM x 1 6E-05 x ABS (Noncardnogenic)
COI - CBM x 2 2E-07 x ABS (Carcinogenic)

expassum.xls 10/04/99



Page 10 of 14

TABLE 4 10

VALUES USED FOR DAILY INTAKE CALCULATIONS

HORSESHOE ROAD COMPLEX. SAYREVILLE, NEW JERSEY

*»
o
0
10

*»

Exposure Route

Ingestion

Dermal

-. . - . _ . . .

Scenario Tlmeframe: Future
Medium: Surface Water
Exposure Medium. Surface Water
Exposure Po|nt Rartten River and Downstream Marsh
Receptor Population: Residents
Receptor Age: Adult

Paranttter
Code

CSW

CR
ET
EF

ED

BW

AT-NC

AT-C

CSW

SA

PC

ET

EF

ED

CF1

BW

AT-NC

AT-C

Psnfflttof Own loon

Chemical Concentration In Surface Water

Contact rate
Exposure Time
Exposure Frequency
Exposure Duration
Body Weight
Averaging Time (noncancer)
Averaging Time (cancer)
Chemical Concentratkxi In Surface Water

SWn surface area avaHabla for contact
PwnmDnity Constant
Exposure time
Exposure Frequency
Exposure Duration
Conversion factor

Body Weight
Averaging Time (noncancer)
Averaging Tkne (cancer)

Units

mg/l

l/hr

hr/event
events/yr

yrs

Kg
days
days

mg/l

cm2/event
cm/hr

hrs/day

events/yr

rs
l/cm3

Kg
days

„ <J»ys

RME
Value

Chem -specific
95th UCL or Max'

005

26
24

24

70

8.760

25,550

Chefrv -specific

95th UCL or Max.'

23,000
Chem. -specific

26

24

24

10-3

70

8,760

25,550

RME

Rationale/
Reference

RAGS, Part A

RAGS, Part A
Site-specific"
RAGS, Part A

RAGS, Part A
RAGS, Part A
RAGS, Part A

EFH, 1997

DEA.1992

RAGS. Part A

Site-specific"
RAGS. Part A

RAGS, Part A

RAGS, Part A

RAGS, Part A

CT
Value

Chem.-spectfic
Average

9

3.285

Chem.-speciftc
Average
20.000

9

3.265

CT

Rationale/
Reference

RAGS, Part A

.

EFH, 1997

RAGS. Part A

Intake Equation/
Model Name

Chronic Daily Intake (GDI) (mg/kg/day) =
CSW *CRxETxEFxEDx 1/BW x 1 /AT

RME
CDi = CSW x 1 2E-04 (Noncarcinogenlc)
CD) = CSW x 4 1E-05 (Carcinogenic)

CI
CDI = CSW x 1.2E-04 (Noncarclnogenic)
CDI - CSW x 1 5E-05 (Carcinogenic)

Chronic Daily Intake (CDI) (mg/kg/day) =
CSWxSAxPCxETxEFxEDxCFx1/BWx1/AT

SME
CDI = CSW x 5 66-02 x PC (Noncarclnogenic)
CDI = CSW x 1 9E-02 x PC (Carcinogenic)

CI
CDI = CSW x 4.9E-02 x PC (Noncarclnogenic)
CDI = CSW x 6.2E-03 x PC (Carcinogenic)
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TABLE 4.11

VALUES USED FOR DAILY INTAKE CALCULATIONS

HORSESHOE ROAD COMPLEX, SAYREVILLE, NEW JERSEY

Scenario Tknafraine: Future
Medium: Surface Water

Exposure Medium: Surface Water
Exposure Point Raritan River and Downstream Marsh
Receptor Population: Residents
Receptor Age: Child____ _ __ __

O
o
10
H
in

Exposure Route

digestion

Dermal

Parameter
Code

CSW

CR

ET
EF

ED

BW

AT-NC

AT-C

CS

SA

PC
ET
EF

ED
CF1

BW

AT-NC

AT-C

Pafametei Definition

Chemical Concentration In Surface Water

Contact Rate
Exposure Mm*

Exposure Frequency
Exposure Duration

BodyWelgM
Averaging Time (noncancer)
Averaging Time (cancer)
Chemical Concentration in Surface Water

SUn surface area avaHatale for contact
Permeability Constant
Exposure time
Exposure Frequency
Exposure Duration
Conversion factor
Body Weight
Averaging Time (noncancer)
Averaging Time (cancer)

Units

mg/l

l/hr
hr/event

events/yr

yra
kg

days
days
mg/l

cm2/event
cm/hr

Mrs/day
events/yr

yn
Vem3

Kg
days
days

RME

Value

Chem -specific
95tti UCL or Max *

005

26
24

6

15

2,190

25,550

Chem -specific
95th UCL or Max'

8,023
Chem -specific

26
24

6

10-3

15

2,190

25,550

RME

Rationale/
Reference

-

RAGS. Part A
RAGS. Part A

Site-specific"
RAGS, Part A

RAGS, Part A
RAGS, Part A
RAGS. Part A

-

EFH. 1997

DEA, 1992

RAGS, Part A

Site-specific"
RAGS. Part A

-
RAGS, Part A

RAGS, Part A
RAGS, Part A

CT
Value

Chem. -specific
Average

Chem -specific

Average
6,978

CT
Rationale/
Reference

EFH, 1997

Intake Equation/

Model Name

Chronic Dally Intake (GDI) (mg/kg/day) =
CSW X CR X ET x EF x ED X 1/BW x 1/AT

BME

CCH = CSW x 5 7E-04 (Noncarclnogenic)
CO = CSW x 4 9E-05 (Carcinogenic)

CJ
GDI = CSW x 5.7E-04 (Noncarclncgenic)
GDI = CSW x 4.9E-05 (Carcinogenic)

Chronic Daily Intake (CDI) (moAg/day) =
CSWxSAxPCxETxEFxEDxCFx1/BWx1/AT

RME
CDI = CSW x 9.1E-02 x PC (Noncareinogenlc)
CDI = CSW x 7 8E-03 x PC (Carcinogenic)
CI
CDI = CSW x 8 OE-02 x PC (Noncareinogenlc)
CDI = CSW x 6 8E-03 x PC (Carcinogenic)
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TABLE 4 12

VALUES USED FOR DAILY INTAKE CALCULATIONS

HORSESHOE ROAD COMPLEX. SAYREVILLE. NEW JERSEY

Scenario Timeframe: Future
Medlunv Sediment
Exposure Medium: Sediment
Exposure Point Raritan River and Downstream Marsh
Receptor Population: Residents
Receptor Age: A d u l t _ _ _ _ _ _ _

Exposure Route

Dermal

O
O
ro
H
en

Psrinwtor
Cod*

CSE

IR

Fl

EF

ED

CF1

BW

AT-NC

AT-C

CSE

SA

AF

ABS

EF

ED

CFI

BW

AT-NC

AT-C

PwirrwtBT Definition

CnOfvtfCv ConcofltrBUOfl in Sooifnont

Ingastlon rate
Fraction ingested
Exposure Frequency
Exposure Duration
Conversion factor
Body Weight
Averaging Time (noncanoar)
Averaging Time (cancer)
Chemical Concentration In Sediment

SWn surfaoa area available for contact
Sediment-to-skin adherence factor
AMorption factor
Exposure Frequency

Exposure Duration
Conversion factor
Body Weight
Averaging Time (noncancar)
Averaging Time (cancer)

Units

mg/kg

mgWay

unttton
daysryr

r»
kg/mg

kg
days
days
mg/kg

cmZfevwrt
mg/cm2

unWess

aventsAyr
yrs

kg/mg

kg
days
days

RME
Value

CnOfP. -SpOCnfC

95th UCL or Max1

100
1

24

24

10-6

70

8,760

25,550

Chem. -specific

95th UCL or Max'

2,500
1

Chem. -specific*""
24

24

10-6

70

8,760

25,550

RME

Rationale/
RflfefBDC0

-

RAGS. Part A

RAGS, Part A

Site-specific"
RAGS, Part A

RAGS. Part A
RAGS, Part A

RAGS, Part A
-

EFH, 1997

DEA. 1992

Region N
Site-specific"
RAGS. Part A

-
RAGS, Part A
RAGS, Part A

RAGS. Part A

CT

Value

Chem -specific
Average

9

3,285

Chem. -specific
Average

9

3,285

CT
Rationale/
Reference

-

RAGS, Part A

-

RAGS, Part A

Intake Equation/
Modn Nttfflt

Chronic Dally Intake (GDI) (mg/kg/day) -
CSE x IR X Fl X EF x ED x CFI x 1/BW X 1 /AT

RME
GDI = CSE x 9.4E-OS (Noncarcinogenlc)
CDI = CSE x 3.2E-08 (Carcinogenic)

CI
CO = CSE x 9.4E-08 (Noncarcinogenlc)
GDI = CSE x 1.2E-08 (Carcinogenic)

Chronic Daily Intake (CDI) (mg/kg/day) =
CSExSAxAFxABSxEFxEDxCFx1rBWx1/AT

BME
CDI = CSE x 2 4E-06 x ABS (Noncarcinogenlc)
CDI = CSE x 8 IE-07 x ABS (Carcinogenic)

CI
CDI = CSE x 2 4E-08 x ABS (Noncarcinogenlc)
CDI = CSE x 3 1E-07 x ABS (Carcinogenic)
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TABLE 4 13

VALUES USED FOR DAILY INTAKE CALCULATIONS

HORSESHOE ROAD COMPLEX, SAYREVILLE. NEW JERSEY

Scenario Timefrarne: Future
Medium: Sediment
Exposure Medium: Sediment
Exposure Point Raritan River and Downstream Marsh
Receptor Population: Residents

ChkJ

rf>
O
O
10
H
-J

Expowre Route

digestion

Dermal

Parameter
Code

CSE

tR

Fl

EF

ED
CF1

BW

AT-NC

AT-C

CSE

SA

AF

ABS

EF

ED

CF1

BW

AT-NC

AT-C

Parameter Definition

Chemical Concentration in Sediment

hgestionrate
Fraction Ingested
Exposure Frequency
Exposure Duration

Conversion (actor
Q*s/4u \nilaiiiilitDooy vwgni

Averaging Time (noncancer)
Averaging Time (cencer)

Chemical Concentration in Sediment

SMn surface area available for contact
Sediment-to-sMn adherence factor
Absorption factor

Exposure Frequency
Exposure Duration
Conversion factor
Body Weight

Averaging Time (noncancer)

Averaging Time (cancer)

Units

mg/kg

mo/day

unWess
days/yr

y*
kg/mg

KO
days
days

mg/kg

crn2/0vwit

mg/cm2
unidess

events/yr
yrs

kg/mg

kg
days
days

RME
Value

Chem -specific

95th UCL or Max'
200

1

24

6

104

15

2,190

25,550

Chem -specific
95th UCL or Max •

1,600
1

Chem -specific""
24

6

1«

15

2,190

25,550

RME

Rationale/
Reference

-

RAGS. Part A

RAGS, Part A
Site-specific"

RAGS, Part A

-
RAGS, Part A
RAGS, Part A
RAGS, Part A

-

EFH, 1997

DEA.1992

Region II
Site-specific"
RAGS, Part A

-
RAGS. Part A

RAGS, Part A
RAGS, Part A

CT

Value

Chem -specific

Average

Chem -specific

Average

CT

Rationale/

Reference
-

Intake Equation/
Model Name

Chronic Daily Intake (CCH) (mg/kg/day) =
CSE XIR X Fl x EF x ED X CF1 x 1/BW X I/AT

RME
GDI = CSE x 8 8E-07 (Noncarcinogenic)
GDI = CSE x 7 5E-08 (Carcinogenic)

CI
CDi = CSE K 8 86-07 (Noncarcinogenic)
CDI - CSE x 7 5E-08 (Carcinogenic)

Chronic Daily Intake (CDI) (mg/kg/day) =
CSE x SA x AF x ABS X EF x ED x CF X 1/BW X 1/AT

BME
CDI - CSE x 7 OE-08 x ABS (Noncarcinogenic)
CDI = CSE x 6 OE-07 x ABS (Carcinogenic)

CT
CDI = CSE x 7 OE-06 x ABS (Noncarcinogenic)
CDI = CSE x 6 OE-07 x ABS (Carcinogenic)

expassum.xfs 10/04/99
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TABLE 4 14

VALUES USED FOR DAILY INTAKE CALCULATIONS

HORSESHOE ROAD COMPLEX. SAYREVILLE, NEW JERSEY

References'

RAGS, Pud A US EP^ Risk AssessmeM Guidance for Superfund, Volume I, Human Health Evaluation Manual. Part A, Interim Final. December 1989

EFH. 1997. USEPA, Exposure Factors Handbook August 1997.
DEA, 1992 Dermal Exposure AHeument Principles and Applications. Interim Report January 1992.
Region It EPA Region II Risk Assessment Specialists.

Notes:
— - The 95th UCL wilt be used as (he chemical concentration, unless the 95tti UCL exceeds the maximum detected concentration In this case, the maximum detection will be used

" - Site-specific exposure time and frequency based on site location and accessibility.
— - Surface area based on the average sUn surface area for males and females the following body parts:
Trespasser (Youth) tor surface soil - 2,535 em2 based on lower legs.
Trespasser (Youth) for surface water and sediment - 920 cm2 based on feet
Site workers (Adult) for surface and subsurface soH - 5,000 cm2 based on forearms, hands, and lower togs
Construction Worker (Adult) for surface and subsurface soil - 8.125 cm2 based on upper extremities and lower legs
Resident (Adult) tor surface water - 23,000 based on entire body
Resident (Child) for surface water - 8,023 cm2 based on entire body.
Resident (Adult) for sediment • 2,500 cm2 based on hands and feet
Resident (Child) for sediment -1,000 cm2 based on hands and feet
—• - Region I currently provides dermal absorption factors and their references for the following chemicals:
Arsenic 3% - Wester, et al (1993a) PAHs (benzo(a)pyrene) 13% - Wester, et al (1990)

Cadmium 01% - Wester, et al (1992a), USEPA (1992) PCBs (Aroclor 1254 and 1242) 14% • Wester, et al (1993b)
Chkxdane4%-WestBr,atal(1992b) Pentachkxopheriol 25%- Wester, etal(1993c)
DOT 3% - Wester, et 81(1990) Generic default SVOCs 10%

TCDO (dknln) <10% organic sod 3% USEPA (1992) Inorganics 1%

<10% organic soH 0.1% USEPA (1992)

expassum.xte 10/04/99
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TABLE 6.1
NON-CANCER CHRONC TOXC1TY DATA - ORAL

HORSESHOE ROAD COMPLEX SITE, SAYREV1LLE, NEW JERSEY

o
oto
Hvo

Chwnidl
of Potentw

Concern
EDHtflft-KQtfDttS
Acetone
9tflZ900

BromodtcWoromethan*
Bromomettiane
2-Butanon*
Carbon DisuMde
Cwbon T0tTBCttkxtd0
CMorotwnzwM
Chncoeniene
Chloroform
ChtoremettMne
1.1-OWiloroethane
1,2-Otehloroethane
1 , 1 -DtcWoroethene
eto1,2-OfcMorMttnm
tram 1,2-DicMoroethene
total 1,2-Dtehloroethene
1,2-Dichloropropene
tran*-1,3-Dtehtoropropene
Ethylbenzene
Mothylene Chloride
4-Methyl-2-Pentanone
Stvren*
Tetrachkxoethene
1,17,2-Tetnjchtoroethene
Toluene
1,1,1-Trichloroelhine
1,1.2-TrfchlorMthWM
TrlchkxiMthxn
VlnylChkxId*
X»I«<~(I9«1 ..._....... ...... _

Chronic/
Subchronlc

Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
-,. ..onronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic

OrulRfD
Value

10E-001
30E-003
2.0E-002
14E-003
8 06-001
10E-001
7.0E-004
206-002
406-001
106-002

"

IDE-001
306-002
906-003
106-002
206-002
90E-003

-
306-004
1.0E-001
606-002
806-002
206-001
106-002
60E-002
206-001
206-002
40E-003
606-003

-
20E*000

Oral RID
Units

mg/kpyday
mg/kg/d«y
mg/kgMay
mg*gWay
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mgAgMay
mg*gWay
mgfkgMay
mg/kg/day
mgAgWay
mg*BM«y
mg/kgfttay
mg/kgMay
mg/kg/day
mg/kg/day
mg/kgWay
mg/kg/day
mg*gWay
mgAieyday
mg/kg/day
mg/kgWay
mg/kg/day
mg/kg/day
mg/kg/day
mg/kgMay
mg/kgfday
mg/kgttay
mgftgMay

Primary
Targ*
Organ

Liver/kidney
-

Kidney
Forestomach

Fetut
Fetus
Liver
1 kra%fLIVBT

-
Liver

None
-

Liver
Blood
Bkxxl
Liver

-
Organ weights
Liver/Kidney

Liver
Whole Body/Liver

Blood/liver
1 iuwLtWT

-
Liver/Kidney

Blood

CNSrWhoto Body

Combined
Uncertainty/Modifying

Factors

1000
-

1000
1000
3000
100
1000
1000

-
1000

1000
-

1000
3000
1000
1000

-
10000
1000
100

3000
1000
1000

-
1000
3000
1000
3000

•
100

Sources of RID:
Target Organ

IRIS (1)
NCEA(3)

IOICIRIS

IRIS
IRIS
IRIS
IRIS
ID 1CIRIS

NCEA
IRIS

HEAST(2)
NCEA
IRIS

HEAST
IRIS
IRIS

IRIS
IRIS
IRIS

HEAST
IRIS
IRIS

NCEA
IRIS

NCEA
IRIS

NCEA

-

""S

betes of RID:
Target Organ
(MM/DO/YY)

11/0*96
10/01/98
1 4 inQJQtt11/UaRM
1 laTIQJQA1 1/UWWJ

11/09/96
11/08/96
11/09/96
11/09/96
10/01/98
11/0096

1987
10/01/96
11/09/96

1997
11/09/96
11/09/96

-
4 1 jr̂ nA1 1/UWVD

11/09/96
11/0*96

1997
11/09/98
1 1JnUQA1 1 AWWD

10/01/98
11/09/98
10/01/98
11/09/98
4fUn4JDAllVUl/W

11/09/98
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TABLE 5.1
NON-CANCER CHRONIC TOXIdTY DATA - ORAL

HORSESHOE ROAD COMPLEX SITE, SAYREV1LLE, NEW JERSEY

CnOfTllCM

of Potontol
Conovffi

Acwwphttww

Anthracww
Benzo(a)enthr»wne
Benzo(a)pyrene
BennXbJfluorenthene
BenzcXg.h,l)pery(ene
Berao(k)lk)omnthene
Bi*<2-criloroethyOether
Bicp-eô tmryQpMnaMe
ButyftMnzyl phtfwltte
Cerbazokt
4-ChtoroeniHne

Chryaene
Dlbenzo<a,h)anlhracene
Dibenzofuran
DMl-briylphthaMe
1,2-Otehterobenzen*
1,3-DteMorebenzene
1.4-OtcMorobenzene
2,4-Otchtorophenol
Dtethyl phthalate
2,4-Oknethylphenol
2.4-Oinilrotoluene
DMvoctyjjjhBialato

Chronic/
Subchronic

Chronic

Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic

Chronic
Chronic
Chronic

Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic

__ Chronic

Oral RID
Value

60E-002

3.0E-001
-
•
-
-
-

20E-001
-

40E-003
80E-002

-
40E-003
106-001
90E-002
30E-002
30E-002
30E-003
80E-001
20E-002
20E-003
2 OE-002

Orel RID
Unite

mg/kg/day

mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kp/day

mg/kg/day
mg/kg/day
mg/kg/day

mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day

Primary
Target
Organ

Liver

Nora
-
-
-
-
-

Liver
Liver

-
Spleen

-
Whole Body

Nora
-
-

Hypersensltivity
Whole Body/Organs
Clinical signs/Blood

Nervous system
Kidney/Liver

Combined
Uncertainty/Modifying

Factors

3000

3000
-
-
-
-
-

1000
1000

-
3000

.

-
-

1000
1000

-
100

1000
3000
100
1000

Sources of RID:
Target Organ

IRIS

IRIS
-
-

-
-

1010

IRIS
-

IRIS

-

-
NCEA

IRIS
IRIS

NCEA
NCEA

IRIS
IRIS
IRIS
IRIS

HEAST

Dates of RID:
Target Organ
(MM/DO/YY)

11/09/98

11/09/98
-

-
-
-

i mo/on

11/09/96
-

11/0096

.

-
10701/96
11/09/96
11/09/98
10/01/98
10/01/98
11/09/96
11/09(98
11/09/98
11/09/98

1997

O
O
tsj
to
O
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TABLE 5.1
NON-CANCER CHRONIC TOXIdTY DATA - ORAL

HORSESHOE ROAO COMPLEX SITE. SAYREVILLE. NEW JERSEY

Fknrene
HexachlorobuMlene

VKMnoi t ,2i3-cG)pynBoe
Jsophorone
z-MethyttMpntnalene

4-Methylpheool
Naphthalene
Nrtrooonzvno
n-NitroeodiphenylBmine
2-NiU opntf KM
4-NHrophenol
Pentachkxophenol
Pnenanthrene
Phenol

1 ,2,3-TncMorobenzene
1,2,4-Tricntorobenzene
2.4,6-Trichlcrophenol

Chronitf
Subdtronic

-. .-,-=^.^- -

Chronic
Chronte
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic

OnlRID
Value

- • -. _-

40E-002
40E-002
20E-004
70E-003
106-003

-
206-001
206-002
506-002
506-003
206-002
506-004

-
-

806-003
306-002

-
606-001
306-002

10E-002
-

10E-001

OraJRrD
Units

mgAigMay
mgAoAtay
mgAqMay
mg/kgAtey
mgrt<gW«r
mg/ko/clay
fT1QnCOrO8y

mgrltgMay
mg/kg/day
mgrKgMay
mg/kgMay
mgrkgMay
mgrKgWay
mgrkgUay
mgfkgWay
mg*g«ay
mgAgMay
mg/kg/d»y
mg/kgMay
rngrkg/day
mg/kg«ay
mgrkg/day
mgfkgWay

Pnnisry
Target
Organ

KMneyrLiver/Blood
Blood
Kidney

Stomach
Kidney

-
Kidney

-
vvnow BodyrCNS
CNSVReBpiratory

Wnote Body
Blood/Adrenal

-
-
-

Liver/Kidney

Fetus
Kidney

Adrenal
-

Liver/Kidney

Combined
Uncertainty/Modifying

Factors

3000
3000
1000
1000
1000

-
1000

-
1000
1000
1000
10000

-
-
-

100

100
3000

-
1000

-
1000

Sources of Rtb:
Target Organ

..-.--„-,-

IRIS
IRIS

HEAST
IRIS
IRIS

-
IRIS

RBC(7)
IRIS

HEAST
NCEA
IRIS

-
-

NCEA
IRIS

-
IRIS
IRIS

-
IRIS

-
IRIS

Dates of RID:
Target Organ
(MM/DCVYY)

11/09/96
11/oa/ge

1997
11/09/96
11/09/96

-
11/09/98
10/01/98
1109/98

1997
10/01/98
11O9/98

-
-

10/01/98
11/09/98

-
11/0*96
11/09/96

-
11/08/96

-
11/09/98

o
o
NJ
K)
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TABLE 51
NON-CANCER CHRONIC TOXCTTY DATA -• ORAL

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

Chemical
ej Df̂ MtM*!01 F"nafiQai

Concern
PesbTcldaaJPCBt
AMrin
4.4--DDO
4.4--DDE
4.4--DOT
alphe-BHC
IMH-BHC
deto-BHC
gemme-BHC (Llndane)
alpha Cnlordane
gamma-Chtordane
Dietdrin
Endosufon 1
EndowNfcnR
Endrin
Enonn Aktonyojv
Endrin Ketone

Heplachlof EpoxMe

PCBi: Arador1242
Arodor1248
Arodor12S4
Arockx1260

ntjhwbRHHB
2,3,7.8-TCDO

Chronic/
Subchronic

:,-„,--,,

Chronic
Chronic
Chfontc
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic

Chronic

Oral RID
Value

30E-005
-
-

50E-004
-
-
-

30E-004
506-004
5.0E-004
5OE-005
60E-003
606-003
30E-004

-
-

SOE-004
1.3E-005
50E-003

-
-

20E-005

-

.

OralRtD
Units

mo/KQrO8y
mgAcgMay
mg/kgMay
mgrtflWay
mo/kg/day
mo*gw«y
mgrkgMay
mg*gWay
mg/kg/day
mgnnjMay
mg/kgfday
rnQ/KQraay
mgrHgMay
mg/kg/day
mg/h0Way
rnQ/iODioay
mg/kg/day
mgrt(QWay
mg/kg/day
mgrlayday
mg/kgMay
mgrtqjWay
rng/kg/day

mgrtcoWay

Primary
Target
Organ

Livw
-
-

Liver
-
-
-

Lrvw/Kionty
Liver
1 KMTLIVVl

Liver
whote BodyrKionvy
Whole BodyrKidnay

CNS/Liver
-

Liver
1 kjMrLiwr

Reproductive
-
-

Immune System
-

.

Combined
Uncertainty/Modifying

Factor*

1000
-
-

100
-
-
-

1000
300
300
100
100
100
100

-
300

1000
1000

-
-

300
-

.

Sources of RID:
Target Organ

IRIS
-
-

IRIS

-
-

IRIS
IRIS (4)
IRIS (4)

IRIS
IRIS (5)
IRIS (5)

IRIS
-
-

IRIS
IRIS
IRIS

-

IRIS

-

.

" Dales ofRtD:
Target Organ
(MM/DD/YY)

11/09/96
-
-

11/09/98
-
-
-

11/09/98
11/09/98
1 imoxui lAJsrac
11/09/98
11109/96
11/09/96
11/09(98

-
-

11/08/96
1 1 JTtQJQA1 1/UWoD

11/09/98
-
-

11/09/96
-

o
o
to
to
to
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TABLE 5.1
NON-CANCER CHRONIC TOXCITY DATA - ORAL

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

o
o
to
to
U)

Chemical
of Potential

Concern

Aluminum
Antifnofiy
Arsenic
Barium
Beryllium
Cadmium (food)
Cadmium (water)
Chromium IK (Insoluble salts)
Chromium VI
Coba*
Copper
Cyanide (free)
Lead (and compounds-lnorg )"
Manganese
Mwcufy (etefnenial)
Nickel (soluble salt)
Selenium
Silver
ThaMum
Vanadium
Zinc jand compounds)

Chronic/
Subchronic

-_.-._.,_ .. .. ....
Chronic
Chronic
Chronic
Chronic
Chronic
Cnfonic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chronic
Chroote

Oral RID
Value

-:-: - - -

1.0E+000
4.0E-OM
30E-004
70E-002
20E-003
106-003
5.0E-004
15E*000
3.0E-003
606-002
40E-002
2.0E-002

-
24E-002

-
20E-002
S.OE-003
50E-003
70E-005
7.0E-003
3.0E-001

OralRfD
Units

mO'kg'd^Y
mg/kg/day
mgflcgWay
moAo/day
mg/kg/day
mgncg/day
mg/kg/day
mg/kg/day
mg*g«ay
mg/kg/day
mg/kg/day
mcAo/dey
mgftgMay
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day
mg/kg/day

Primary
Target
Organ

.
Whole Body/Stood

Skin
Cardiovascular
Small Intestine

Kidney
Kidney
None
None

-
-

Weight toss/thyroid

Whole Body Organs
Whole Body

Skin
Liver/btoooVhair

None
Blood

Combined
Uncertainty/Modifying

Factors

100
1000

3
3

300
10
10

100
300

-
-

500

3

300
3
3
-

100
3

Sources of RID:
Target Organ

- - • - - - •-::-.-

NCEA
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS

NCEA
NCEA
IRIS

NCEA

IRIS
IRIS
IRIS
RBC

HEAST
IRIS

Dates of RID:
Target Organ
(MM/DD/YY)

10/01/96
11/09/98
11/09/98
11/0948
11/08/98
11/09/98
11/08/98
11/09/98
11/09/98
10/01/96
10/01/98
1 inane

10/01/96

11/09/98
11/09/98
11/09/98
10B1/98

1997
11/09/96

- CalcHim, Iron, magnesium, potassium, and sodium are considered essential nutrients and will not be quantitatively evaluated In trie risk assessment
*- A modifying (actor of 3 was used to address the tack of unequivocal data for respiratory tract effects.
~-Sirice no nonearclnogentetwlctyvaliies era current̂  TheUSEPA's

•00 ppm for residence! land use (USEPA. 1994). New Jerseys Drinking Water and Ground Water Update recommends an action level for toad
In drinking water of 15 uo/1 (USEPA. 1993)
(1) All toxtdty value* were obtained from Integrated Risk Information System (IRIS) (oMinef̂ ovamber 1998) unless otherwise now.
(2) Tobdly values ware obtained from Health Effects Assessment Summary Tables (HEAST) Annual FY-1997
(3) Tortdty values ware obtained by the National Center for Environmental Assessment (NCEA) EPA Region HI Risk-based Concentration (RBC) Table 10/1/96.
(4) The noncardnogenk: toxtetty values for technical chtordane are reported from IRIS, as the individual alpha and gamma-chlordane Isomers do not have established
noncerdnogenic toidcity values
(5) The noncwcinog l̂c toxk% values Ibr emknulran are raporM
noncaremogenic tenacity values.
(6)ThetaWMalieofmanganeselseatlm8tadtobe10rngMay. OflhelOnxyday.SmgUaylssubtracledastrwestirriataddailydietwylnlBlie The remaining
value, SmgMay, waa then dMded by 70 kg (adult body weight) and by a modifying factor of 3 (sensitive Individuals)
(7) Toxtdty values were obtained from EPA, Region HI, Risk-based Concentration (RBC) table, 10/1/98.



TABLE 5.2

NON-CANCER TOXICITY DATA - INHALATION

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Chemical

of Potential

Concern

N/A-NotAppltoabh

Chronic/

Subchronlc

'. No Chemical!

Value

Inhalation

RfC

» of Potentia

Units

Concern*

Adjusted
Inhalation

RfD(1)

valuated for inf

UnKs

alation exposui

Primary

Target

Organ

•es.

Cofnbinod

Uncertainty/Modifying

Factors

Sources of

RfC;RID:

Target Organ

Dates (2)

(MM/DD/YY)

N/A » Not Applicable
(1) Provide equation used for derivation In text.
(2) For IRIS values, provide the date IRIS was searched.

For HEAST values, provide the date of HEAST.
For NCEA values, provide the date of the article provided by NCEA.

it*
O
o
to
10

09/24/99



TABLE 5.3

NON-CANCER TOXICTTY DATA - SPECIAL CASE CHEMICALS

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

CnMIMCM

N/A - Not Applical

Chronic/

Subchronic

>te. NoSpecii

Value

il Case Chc

Units

micals ev

n.i... ,rTlml

Targi

Orga

aluated.

ConiMood

UncartalntyModlfylng
Pactora

Source* of

Primary Target
Organ

(MM/DD/YY)

O
O
to
10

09/24/99
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TABLE 6.1
CANCER TOXICITY DATA - ORAL

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

1̂

o
o
to
to
<J\

Chemical
of Potential
Concern

Volatile Organic*
Acetone
Benzene
Bromodlchloromethene
Bromom ethane
2-Butanone
Carbon DfsuHUe
Cartoon Tetrachtoride
Chtorobenzene
r"tllnln aftl —— -crHoroetnane
Chloroform
Chlorom ethane
1,1-Dlchloroethane
1,2-Dichloroethane
1,1-Dichloroethene
els 1,2-OtcMoroethene
trans 1 ,2-Oichloroethene
total 1 .2-Dtehtoroethene
1 ,2-Dichloropropane
trans 1 ,3-OtcMoropropene
Ethylbenzene
Methylene Chloride
4-Methyl-2-Penfanone
Styrene
Tetrachloroethene
1 .1 ,2,2-Tetrachloroethane
Toluene
1,1.1-Trichloroethane
1.1,2-TricrHoroethane
Trtchloroethene
Vinyl Chloride
Xylenes (TotaO

Oral Cancer Slope Factor

.
2.9E-002
8.2E-002

"

-
-

1.3E-001
*

2.9E-003
8.1E-003
1 .36-002

9. IE-002
6.0E-001

-
-
-

6.8E-002
1.8E-001

"

7.56-003
-
-

5.2E-002
2.0E-001

_

-
5.7E-002
1. IE-002
1.9E+000

-

Units

.
(m0/kg/day)-1
(mg/kg/day)-1

~
-
-

(mo/kg/day)-1
"

(moyko/davM\rnyr imrwaj/- I

(mg/kg/day)-1
(mg/kg/day)-1

(mg/kg/day)-1
(mg/kg/day)-1

-
-
-

(mg/kg/day)-1
(mg/lco/day)-1

"

(m0/kg/day)-1
-
-

(mfl/kg/day)-1
(mg/kg/day)-1

.

-
(mg/kg/day)-1
(ma/ka/dav)-1\llllrl%irw—y/ '
(mg/kg/day)-1

-

Weight of Evidence/
Cancer Guideline

Description

D
A

D
D
-

B2
D
"

B2

C
B2
C
D
-
D
B2
B2
D
B2
-
-

B2-C
C
D
D
C

DO f*bl-C

A
D

Source

.
IRIS
IRIS

"

-
-

IRIS
"

KJOPArfi*cA

IRIS

.

IRIS
IRIS

-
-
-

HEAST
IRIS

"

IRIS
-
-

NCEA
IRIS
.

-
IRIS

UOCa\
NLftn

HEAST

Date
(MM/DD/YY)

.

1 1/nQMfl1 IrUwlKj

"

-
-

11/09^8

"

10/01/98
11/09/98

1997

11/09/98
11/09/98

-
-
-

1997
11/09/98

~
11/09/98

-
-

10/01/98
11/09/98

.

•
11/09/98
10/01/98

1997
-
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TABLE 6.1
CANCER TOXICITY DATA - ORAL

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

O
O
to
to

Cntmicw
of Potential
Concern

Acenaphthene
Acenaphthytone
Anthracene
Benzo(a)anthracena
Benzo(a)pyrena
Benzo(b)fluoianthene
Benzo(g,h,l)parylene
Benzo(k)fluoranthane
Bb(2-chloroethyl)ather
Bte(2-ethylhexyl)phthaMe
Butylbenzyl phthaMe
Carbazoto
4-ChloroaniHne
2-Chloronaphthalene
Chrysene
DK>enzo(a,h)anthracene
Dibenzofuran
Di-n-butyl phthalate
1 ,2-Otchtorobenzene
1 ,3-Dtehlorobenzene
1 ,4-Dichtorobenzene
2,4-Dtchtorophenol
DMhyl phthaMe
2,4-Dhnethylphenol
2,4-Dlnitrotohiene
Di-n-octyl phthaMa

Oral Cancer Slope Factor

.
•
-

7.3E-001
7.3E+000
7.3E-001

-
7.3E-002
1.1E+000
1.4E-002

-
2.0E-002

-
-

7.3E-003
7.3E+000

-
-
-
-

2.4E-002
-
-
.
-
-

Units

.
-
-

(mg/kg/day)-1
(mg/kg/day)-1
(mg/kg/day)-1

-
(mg/kg/day)-!
<mg/lcg/day)-1
(mg/kg/day)-1

-
(mg/kg/day)-1

-
-

(mg/kg/day)-1
(mg/kg/day)-1

-
-
-
-

(mg/kg/day)-1
-
-
.
-
-

Weight of Evidence/
Cancer Guideline

Description

.
D
D
B2
B2
B2
D
B2
B2
B2
C
B2
-
-

B2
B2
D
D
D
D
C

D
.
-

. . . . . . . D .

Source

.
-
-

IRIS-
IRIS
IRIS*

-
IRIS-
IRIS
IRIS

-
HEAST

-
-

IRIS*
IRIS

-
-
-
-

HEAST
-
-
-
-
-

Date
(MM/DD/YY)

.
-
-

11/09/98
11/09/98
11/09/98

-
11/09/98
11/09/98
11/09/98

-
1997

-
-

11/09/98
11/09/98

•
-
-
-

1997
-
-
.
-
-
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TABLE 6.1
CANCER TOXICITY DATA - ORAL

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

4*
O
O
NJ
to
00

ChwntCM
of Potential
Concern

FktontnintfM
Fluorene

lncrano(1 ,2,3^0/pyfvnti
Isophorono
2 Mitnylnaplith>len<
2-Methylphertol
4-M*thylphenol
Naphthalene

2-Nttrophenol

Phenanthrene
Phenol
Pyrene
1 ,2,3-Trlchlorobenzene
1 ,2.4-TrichlorolMnMM
2,4,6-TrichlorophMK)l
2,4,5-TrichlorophwK)l

Oral Cancer Slope Factor

7.3E-001
9.5E-004

1.2E-001

1.1E-002

Units

/M*l*ll*iB/«latl\ <

(mg/kg/day)-1
(mg/kg/day)-1
(mg/kg/day)- 1

(mg/kg/day)-1

(mg/kg/day)-1

Weight of Evidence/
Cancer Guideline

Description

D
D
C
D
C
B2
C

C
D
D
B2
D

B2
D
D
D
D
D
B2

Source

IRIS

IRIS
IRIS'
IRIS

IRIS

Iftld

IRIS

Date
(MM/DD/YY)

11/08/98

11/09/98
11/09/98
11/09/98

11/09/98

11/09/98
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TABLE 6.1
CANCER TOXICITY DATA - ORAL

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

0
o
10
to
vo

Chemical
of Potential
Concern

Peettcidea/PCBa
Aldrin
4,4'-DDD
4,4'-DDE
4,41-DDT
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Undane)
alpha-Chlonlane
gam m a-Chlordane
DMdrin
EndosuManl
EndosuNan II
Endrin
Endnn Afdwtydt
Enorin K6too0
Heptachlor
HeptachtorEpwdde
• l̂ tinniHiftiliiBMetnoxychwr
PCBa: Aroclor1242

Arockx 1248
Aroctor1254
Arockx 1260

Dtain
2,3,7,8-TCDD

Oral Cancer Slope Factor

1.7E+001
2.4E-001
3.4E-001
3.4E-001
6.3E+000
1.8E+000

.
1.3E+000
35E-001
35E-001
1.6E+001

-
-
-
-
-

4.5E+000
9.1E+000

2.0E+00 (soH/food); 4.0E-01 (water)
2.0E+00 (sofWood); 4.0E-01 (water)
2.0E+00 (soil/food); 4.0E-01 (water)
2 OE+00 (soWlbod); 4.0E-01 (water)

1.5E+005

Units

(mgrt<g/day)-1
(mg/kg/dayH
(mg/kg/day)-1
(mg/kg/dayH
(mg/kg/dayH
(mg/kg/dayH

-

(mg/kg/dayH
(mg/kg/dayH
(mg/kg/dayH
(mg/kg/dayH

-
-
-
-
-

(mg/kg/dayH
(mg/kg/dayH

(mg/kg/day)-1
(mg/kg/dayH
(mg/kg/dayH
(mg/kg/dayH

(mg/kg/day)-1

Weight of Evidence/
Cancer Guideline

Description

B2
B2
B2
B2
B2
C
D

B2-C
B2
B2
B2
-
-
D
-
-

B2
B2
D
B2
B2
82
B2

B2

Source

IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
.

HEAST
IRIS (4)
IRIS (4)

IRIS
(5)
(5)
-
-
-

IRIS
IRIS

IRIS
IRIS
IRIS
IRIS

HEAST

Date
(MM/DD/YY)

11/09/98
11/09/98
11/09/98
11/09/98
11/09/98
02/15/98

.
1997

11/09/98
11/09/98
11/09/98

-
-
-
-
-

11/09/98
11/09/98

11/09/98
11/09/98
11/09/98
11/09/98

1997
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TABLE 6.1
CANCER TOXICITY DATA - ORAL

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

ChwnlCM
of Potential
Concern

tafirgantai
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmhim
Chromium III OnsohjMesalts)
Chromium VI
Cobalt
Copper
Cyanide
Lead (and cum pouousnnorg . )
Manganese
Mercury
Nickel (soluble salt)
Selenium (and compounds)
SHvtr
Thallium
Vanadium
Zinc (and compounds)

Oral Cancer Slope Factor

-
-

1.5E+000
-
-
-
-
-
-
-
-
-
-
-
-
•
•
-
-

.....,_._,..__.„.-.

Units

-
-

(mg/kg/day)-1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Weight of Evidence/
Cancer Guideline

Description

.
-
A
-

B1
B1
D
A
-
D
D
B2
D
D
-
D
D
D
D
D

Source

.
-

IRIS
-

IRIS
-
-
.
.
-
-
-
-
-
-
-
-
-
-

......

Date
(MM/DD/YY)

.

11/09/98
-

11/09/98
-
-
.
.
-
-
-
-
-
-
-
-
-
-
-

ooto
CO
o
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Notes:
• Calcium. Iron, magnesium, potassium, and sodium am considered essential nutrients and wiH not be quantitatively evaluated in the risk assessment.
•Relative potency values ware used In conjunction with the benzo(a)pyrene oral slope factor per USEPA Guidance (Jury) (USEPA, 1993a).
••Since no carcinogenic toxlcity values are currently established lor lead, only a qualitative evaluation of this chemical can be performed. The USEPA's
Revised Interim Sod Guidance for CERCIA Sites and RCRA Corrective Action Facilities. OSWER Directive 9355.4-12. recommends screening levels
for soil of 400 ppm residential land use (USEPA. 1994). New Jersey's Drinking Water and Ground Water Update recommends an action level

for toad in drinking water of 15 ug/l (USEPA. 1993).
(1) All toxlcity values ware obtained from IRIS (on-line November 9,1998) unless otherwise noted.
(2) Toxtetty values were obtained from HEAST Annual FY-1997.
(3) Toxlcity values ware obtained from the National Center lor Environmental Assessment. EPA Region III Risk-based Concentration (RBC) Table 10/1/96.
(4) The carcinogenic toxfctty values for technical chtordane are reported, as the individual alpha and gamma-chlordane bomers do not have established
carcinogenic toxtetty levels.
(5) No carcinogenic toxlcity values are currently established for endosuHan or its isomers endosuHan I and endosuHan II.

EPA Group:
A - Human carcinogen
B1 - Probable human carcinogen. Indicates that Knitted human data are available
B2 - Probable human carcinogen - indicates sufficient evidence in animals and

inadeojuate or no evidence in humans
C - Possible human carcinogen
D - Not classifiable as a human carcinogen
E - Evidence of noncarcinogenlcity

Weight of Evidence!
Known/Likely
Cannot be Determined
NotUkery

o
oto



TABLE 6.2

CANCER TOXICITY DATA - INHALATION

HORSESHOE ROAD COMPLEX SITE. SAYREVILLE, NEW JERSEY

of Potential
Concern

UnttRtak

Not AppHCADM. Ni ' ClMflllCwV OC POVMnMI CO

Units

I for

Adjustment

nhcMIon •xposures.

Inhalation Cancer
Slope Factor

Units Weight of Evidence/
Cancer Guideline

Description

Source Date(1)
(MM/DO/YY)

IRIS = Integrated Risk Information System
HEAST= Health Effects Assessment Summary Table*

Weight of Evidence:
Known/Likely
Cflnnot to DdcinibioJ
Not Likely

(1) For IRIS values, provide the date IRIS MM searched
For HEAST value*, provide the date of HEAST
For NCEA values, provide the date of the article provided by NCEA.

ERA Group:
A • Human carcinogen
B1 - Probable human carcinogen - indicates that limited human data are available
B2 - Probable human carcinogen - Indicates sufficient evidence In animals and

inadequate or no evidence in humans
C - Possible human carcinogen
D - Not classifiable as a human carcinogen
E - Evidence of noncarcinogenicity

O
0to
CO
to

09/24/99



TABLE 6.3

CANCER TOXCTTY DATA - SPECIAL CASE CHEMICALS

HORSESHOE ROAD COMPLEX SITE, SAYRCV1LLE. NEW JERSEY

Chemical Value
of Potential

Concwn

N/A - Not AppllcaMe. No Si Mclal Case Chemicals evaluatec.

Units Source Dato(1)

MM/DD/YY

(1) For IRIS values, provide the date IRIS was searched.
For HEAST values, provide the dale of HEAST.
For NCEA values, provide the date of the article provided by NCEA.

O
O
NJ
CO
CO

09/24/99



TABLE 7 1 RME
CALCULATION OF NOhVCANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

Eivxnure
Rode

Seenftrio fimeframe Curnml end Future
Mldun Son
Expo«ur« Medium: SurteceSdl
EnpowraPoM AOC1-HROO
Receptor PopuMfon: Aree Reektentt (TreepeMere)
Receptor Age Youth (12-17 ye«>

Ohemleil
ofPotentlel
Concern

Dieldnn
Arodor-1241
Afodor-1254
Aroc*>r-12eO
Akninum
Antimony
Araeflfc
Cedriuni
Copper
Mangeneie
Nickel
SHw
Trrieum
Vanxtun

fTot«l>
Dieldnn
Arodor-124*
Arodor-1254
Arodor-1280
Aluminum
Antimony
Areertc
CeoMum
Capper
Mengmee
Mdrat
Sitvm
ThMum
NtonKlun

(Tolll)

U>dX«n
EPC
Vllu*

126
0500
190
720

142SO
34
53
49
433
420
in
30
1

84

120
MOO
850
720

14250
34
53
45
433
420
1M
X
1

•4

Me**
EPC
LM«

• - -^s—
ug«B
ugft«
ug«8
mg*S
mo*o
mglhg
mg*0
nigAig
"9*B
mglkg
1X0*0

"WO
-"B*B

ugko
u0kg
"9*0
ugftg
mo*g
mo*a
mp/kg
moAO
mg*o
-"0*0
mglkg
mg«g
mglkg
mglkg

Route
EPC
VMM

126~
6500
ISO
720

14250
34
S3
45
433
420
106
30
1

64

120
»soo
•JO
720

14250
34

53
45
433
420
10<
30
1

•4

Route
EPC
UnM

"9*8
ugftg
uglkg
09*0
mglkg
mglkg
mglkg
mglkg
mglkg
mglkg
mg*g
mglkg
mglkg
mglkg

uglkg
ugftg
uglkg
ug*g
"V™ *̂

mglkg
mgftg
mglkg
mgft<g
mglkg
mfjkg
mglkg
mglkg
mglkg

EPC
Selected

forKtawd
CUcuUUond)

M"" "
M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M
M

Ml»«

(Non-Canc«r)

72EMSO
5 7E-007
51E-OM
43E-001
19E-004
20E-007
32E-OM
27E-007
29E-005
25E-005
65E-OOS
laE-oog
«oE-ooa
38E-008

taE-oo>
20E-006
1 >E-007
1 5E-007
2 IE-004
5IE-ODB
24E-00*
atE-ooe
85E-009
<3E-OOB
10E008
45E-007
15E-00*
g 66-007

Hit*
(Non-Cncw)

UW5

" mBT«<i»
mglkB ŷ
m9*8-*y
moAodir
mo*(Kfc,
mgiktrdiy
mg*»d.»
mglkg-diy
mg*mfcy
mglkg<Jiy
mglk»4>y
moAtKli,
mgVdiy
mg*n»y

mgikfr<fcy
mgfcg îy
mo>o-*»
mglkg îy
mo/kgOiy

mg*B4.y
mg*»*y
mg*»»y
mtfkg-dly
mg*g-*y
mg*P/*y
mglkĝ y
mglkg<*y
mo*B-di»

R«tarano«
Dm* |2)

meow
20E-005

-
ioe*ooo
40E-004
30E-004
106-003
40E-002
24E-002
20E-002
50E-003
70E-005
706-003

50E-OOS
-

206-005
-

lOE'OOO
40E-004
30E-OD4
106-003
< 06 -002
24E-002
20E-002
506-003
70E-005
70E-003

Refnnn
DoMLMIt

mgftgrdiy
mgfcg^diy
mglkgdiy
mglkgtky
mglkffdiy
mglkvdly
mglkgdiy
mglkffdiy
mglkgdiy
mglkg.<ky
mglkg^hy
mglkgdiy
m0kg«y
moJkg-«>

mg*g.»,
mo*o-»y
mglkgdiy
mglk»diy
mgkf̂ diy
mg*wAy
mglkgdiy
m»«»diy
mgtig-diy
mg«<g-diy
mglkg^ky
mglkgdiy
mglkgdiy
mglkgdiy

R k̂rm.
ConnnlrMlon

•-• 1OT
N/A
N/A
WA
N/A
NfA
N/A
N/A
N/A
N/A
N/A
N/A
NIA
N/A

NIK
N/A
N/A
WA
NIA
N/A
NfA
NIA
N/A
NfA
N/A
NfA
NfA
N/A

Unite

• — tm
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

' W*
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

WA

HUM
Quotient

2 HE-003

(8E-004
5 IE-004
HE-002
27E-004
85E-004
1 IE-003
32E-004
38E-004
18E-004
5 5E-004

3 8E-004
_

«OE-003

2 IE 004
13E-004
80E-003
8>E-008
18E-004
28E004

(IE-005
SOE005
2 IE-004
14E-004

Total Heard md» AeroM Al Expoeure Route^Pemweyi
ID MetfuivSpieMclM)orRout*-SpKMclR)EPCMkKlidkirh«ardnlcuMk>n
(2) CTromc

- - Rtftnra Oow not raiMM. me
NIA - Not An*c«U>

enl not ctfeuWed



TABLE 7 1 RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVIUE. NEW JERSEY

Exposu-e
Role

f̂ vslon

Dermal

Scenario Ttmelreme CurferTandfi£re
Medun Son
Exposm Medun SufaceSo*
Exposue Port AOC2-ADC
Receptor PopJaeon Am Residents (Trespassers)
Receptor Age YoUh (12-17 years)

Charted
of Potential

Conceffi

Bennxalertrracene
Benzo(b)Nuortrthena
BerWXelpyrene
iTfleno(1.2,3-cd!p>r«ne
DbennXeMerthrecene
Akiln
aektin
Meftoxycntar
Arodor-1248
Arodor-1260
2.3.7.HCOO enJv
Artimony
Arseric

(Total)
Bcnzo(a)arirracene
BerKOfbMuorarlMm
Bertfolalpyene
lndeno<1.2.3-cd|pyrena
Dbereo(a;i)ar*Tacer»
Aid*
nddin
Mrthoxycflor
Arodor.1248
Arodor-1280
2.3.7.8-TCDD eqjv
Antimony
Arsenic

(Total)

Medun
EPC
V*ue

"51888-
30000
20000
12000
2300
400
740

9(0000
34000
2900
0306

32
3640

"21000 *"
30000
20000
12000
2300
400
740

990000
34000
2500
030«

32
3640

Medun
EPC
Units

"~ "9*9
ug*o
ugfcg
uoftg
ugAg
uoykg
ugftg
ugAg
ug*g
ug*cg
ugftg
mg*g
mgfcg

uo/tg
ug*g
ug>g
m*g
ug*g
UB*g
u»*g
uo*g
uoAg
ug*g
ug*g
mg*g
mg t̂g

RoUe
EPC
Value

;<OM
30000
20000
12000
2300
400
740

900000
34000
2500
030«

32
3840

21000
30000
20000
12000
2300
400
740

900000
34000
2500
030a

32
3640

Route
EPC
Units

L^cg
ugfcg
M)*g
ujfcg
ug«g
ua«<g
uoAg
uo*g
ugftg
uo*g
ug*g
mg*g
mgAg

ugftg
ucykg
uo*g
"0*0
ug*g
ugftg
uo*o
uoAg
ughg
ug*g
ugfcg
mg*g

mg*o

EPC
Selected

lor Hazard
Catenation (1)

M
M
M
M
M
M
M
M
M
M
M
M
M

M

M
M
M
M
M
M
M
M
M
M
M
M

Irtake
(NarvCanar)

UE-058
HE 006
12E-006
72E-007
1 4E-007
24E008
44E-006
59E-005
20E-006
15E-007
HE-011
19E-006
22E-004

4 1E-008
59E006
39E-006
23E-006
45E-007
606-008
1 1E-007
1 5E-004
71E-006
5 3E 007
14E-011
48E-007
16E-004

naM
(Non-Cancer)

Uhts

mg*g:aay
mg*g-day
mgykg-day
mg*g-day
mg*ĝ lay
mg*g<lay
mgykg-day
mgAg-day
mcykg-day
mg/kg-day
mg*g-day
mglfcg-day
mg*g-day

mo/kg-day
mg/kg-oay
mg/kg-day
mg/kg-day
mg*g-day
mg/cg-day
mgAg-day
mg*g-day
mg/kg-day
mg/kg-day
mgfcg-day
mg/kg-day
mg*g-day

Reference
Dose (2)

-

-
-
-

30E-005
50E-005
506-003

-
-
-

40E-004
306-004

-
-
-
-
-

JOE-005
50E-005
50E-003

-
-
-

40E-004
30E-004

Reference
DoseUrtls

mg*g^ay
mg/kg-dey
mg*g-day
mg*g-day
mgfcg-day
mglkulay
mg*g-dey
mg*g-day
mgAg-day
mg*g-day
rr>g*o-clav
mgAg-day
mgAg-day

" "mg^day "
mgAg-day
mgAg-day
mgAg-day
mg*g-dey
mgfcg-day
mgAg-day
mo*o-o»y
mgfcg-day
mg*g-day
mg*g-day
mg*g-day
mg*o-d«y

Reference
Conceraralon

-'•" R7*—
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Reference
COIN, vi kaMuii

Units

N«
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Hazard
Ouolent

-

-

-
90E-004
89E004
1 2E-002

-

_
4 ae-003
73E-001
75E-M)

_

20E003
2 2E-003
2 9E-OD2

-

1 2E-00]
5 5E-001
5 IE-001

tota^ Hazard Irriex A<ross Al Exposu-e Roues/Pathways || 1 3E'000
ID MeduTvSpedftc (M) or Route-Spedllc |R) EPC selected tor hazard catajrton
(2) Ch-ortc

- - Reference Dose not available, tierelore Hazard Ouotert not calcUated
N/A - Not ApplMUc



TABLE 7.1 CT
CALCULATION OF MOM-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

E*jo«nP<jM: AOC2-ADC
Rmptor PopMMn:

Yoi*i<12-17yMra)

J.3.7.»-TCDD«Mv.

(ToU)

Arodor-1280
2.3,7.*-TCDD«qdv.

<"**>

4534
7*41
5341
3251
253]
114
200

72*23
7359
1500
0.15
27
46

4534
7*41
5141
3251
2432
114
200

72*21
net
1500
0.15
2.7
4«

EPC

"0*0

U0*0

U8*U

"8*8

"0*0

Rota
EPC
VMM

4934
7*41
5343
3251
2532
114
200

72*23
7351
1500
o.ts
27
4fl

4534
7*41
5343
3251
2532
114
200

72*23
7359
1500
015
2.7
48

Rout*
EPC
Un».

"0*8

«s*e

"8*0

00*8
"8*8
ugftg

"9*8
"0*0
"9*9
"8*8

fcrHuml
n(1)

M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M

(Non-Cmar)

} 7E-88J
47E-007
32E-OD7
2.0E-007
1.5E-007
«*E-00*
1.2E-OOI
44E-009
4.4E-007
90E-00*
90E-012
18E-007
2.*E-006

(SE-007
1.5E-005
10E-008
• 3E-O07
496-007
17E-00*
3.0E-OOI
1 IE-005
1.5E-00*
32E-007
95E-012
41E-OOI
21E-000

(NnvCmw)
UnK.

!•»*»*»

"*>«-*>

mgk»<ky

DON (2)

3.0E-OD5
50E-O05
50E-003

40E-004
JOE-004

30E-005
50E-005
50E-003

40E-004
30E-004

WA
WA

WA
WA

WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

ToM Hurd todn Acrat Al EVMUT*

23E-O04
2.4E-004
I7E-004

4 IE-004
92E-O03
1 IE-002

57E-O04
90E-OO4
22E-003

10E-004

10E-002
21E-002

(1) MKto*SpK*te<M) or RoKt-aprtlc (RIEPClrt.rt.il torn
(2) Chrorte

o
oto

- - RXWIM DOM not tvMMM. Mnkn Mtmni CknMrt noc alwWtd



TABLE 1 \ RME
CALCULATION Of NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITB SAYREVtLLE. NEW JERSEY

Eiepotw
Rout*

inge-ion

Derm*)

Scenerio Tlmefrime Cumml end Futura
Medun Sod
Eqtonre Mrtfun: Surikce Son
EwouroPoH AOC3-SPD
Receptor PopuMon Ann ReeKHUt (Treepeneri)
Receptor Agi Youth (12-1 7 yeert)

- - - - - - - - — - - • - - • —

Chemlul
(KPoMnlW

Conccffn

liZb̂ .̂
Benmelpynine
lndKKK1.2.ied|py«n«
Mtmoirycntor
Aluminum
Antimony
ArMnlc
Copper
Mmg»m«
Thefcm
Venedun

(ToW)
Be/oMDenthncene
BenaxbXkionMhene
Benmnpynm
lno»no(1.2.3-ed)pyrene
Methonychtor
AtlMnum
AnHmony
ArMrte
Comw
Mwgmn*
ThMum
Vmdkn

(Tot*

MKlum
EPC
V«u>

1W3
1469
1302

990000
9432

17
M

151B
219
012
37

1701
2M3
1469
1302

690000
9432

17
24

191)
219
0»2
37

Midum
EPC
Urtll

""35""
"9*8
uglkg
ug/kg
mg*kg
mglkg
mg*fl
mgmg
moAg
mglkg
mg*g

uglkg
uglkg
uglkg
uglkg
ugmg
cii9*g
mglkg
mglkg
mgflcg
mgrhg
mglkg
mglkg

Route
EPC
VllM

' 1701
2993
1499
1302

850000
9432

17

24
isie
215
092
37

1701
2993
1499
1302

950000
9412

17
24

1518
215
002
37

Rout*
EPC
Unm

uglkg
"9*9
uglkg
uglkg
mglkg
mglkg
mglkg
mglkg
mg*g
ntfkg
"9*9

ug*g
"9*9
uglkg
uglkg
uglkg
mg*g
mgtkg
mglkg
mg*g
mglkg
mglkg
mglkg

EPC
Sritctid
lorHijwd

CXcuMion(t)

' M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M

MiM

(Non-Cancer)

1 7E-007
99E-OD9
79E-009
30E-005
5 IE-004
10E-006
14E-009
g IE-OOS
13E-009
5SE-009
22E-009

33E-007
59E-007
2BE-007
25E-007
B9E-005
13E-004
29E-007
1 IE-009
23E-005
32E-006
14E-009
59E-007

H«M
(Non-Oncer)

Unm

iszz
ma/kgHky
mo*9-*y
mglkg-diy
mg*g-diy
mgtkg ĵiy
mglkg-diy
mg*g^y
mgkg^ky
mgntg-diy
mg*g-c*»

mg*<K»,
mglkg-diy
mgfkg-diy
mglkg-diy
mg/kg-diy
mglk»diy
mgfltg îy
mgk(Hky
mglkg-diy
mglkfrdjy
mgflqrdiy
mglkg-diy

. . _ . . . .

Reference
DOH(2)

"-

_
_

50C-003
10E«000
40E-004
30E-004
40E-002
24E-002
70E-009
70E-003

-
-
-

50E-003
10E*000
40E-004
30E-004
406-002
24E-002
70E-005
70E-003

Rofarwici
DoHUrtlt

mgij-dTy
mglkg-diy
mglk»*y
mgfk»d>y
mglkg-diy
mgkg-diy
mglkg-d^y
mo*o-d»y
mgftg-diy
mglkg-diy
mglkg-diy
mglkg-diy

mgkg-diy
mglkg-diy
mgftgdiy
mglkg-diy
mglk»diy
mglkg-diy
mglkg-diy
mgfkg-diy
mglkg-diy
mglk^diy
mglk»*y
mglk»diy

R«taraltt<
Cancentnllon

~ wr~ "~:

HIH
N/A
WA
N/A
N/A
N/A
WA
WA
N/A
WA
N/A

N«^~"
WA
WA
N/A
N/A

WA
N/A

N/A
NfA
N/A
N/A
NfA

R.f**K.

Cooc««ntH»1
UnHi

^ '̂ W(
WA
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A

NT*
N/A

N/A
WA
N/A

N/A
WA

N/A
N/A
N/A
N/A
N/A

HUH4

OuolKN

_ -.=„

-
-
-

79E-003
9 IE-004
29E-003
49E-003
2 3E-003
54E-004
7»E-004
32E-004

"20E-662
" "

-

20E-002
1 3E-004
94E-004
39E-003
57E-004
1 3E-004
20E004
78E-005
25E-«2

Tolil Huird hdiii Acroii At Expovn RoulM/Pittiwiyf || 4 4E-002
(1) M>dum-SpMl<lc(M)o>Roul*-SpK»c(R)EPCMl>d«dlbrhiardeilnMlan.
(2) Ctionn:

- - Rihnnc* OOM not ivjHiUl VHnhrt Hurd Ouattanl not «fcuW»d
Nf A •



TABLE 7 1 RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. BAYREVILLE NEW JERSEY

ooto
U)
00

E*0»m
Rout*

***°"

Dmi

Scmrto ThnriMM Currant and Fuiura
Mntun Soil
EIOXMU* Madum: SurfacaM
EinoauraPeM AOC4-ARC
Racaotot PopuMlan: Arm Rnkkmb (traspanari)
RacaptarAga Yagtti(12-17raara)

Chanted
of Potential
Concnn

naraablluonnlhaM
BanMalpyrana
HMMhkretuMtaM
Haxachtoroeyeloparladana
Aldrtn
Arodor-1248
Arodor-1294
Arodor-1280
2.3.7.8-TCDO «Mv
Aluminum
AidwiWHy
AfMnte
CMMum
Coppar
McngknMii
MeM
Sttvar
Thaium
Zinc

(ToMl
BanaXbMboranthana
BOTMdpyran*

Aktln
Arodor-1248
Arodor-1294
Arodor-1280
2.3.7.8-TCDO «Mv
Aluminum
Ammuiiy
ArMntc
"admkjm
Coppar
ManganaM
MeM
SUvar
Thaium
Znc

(ToW|

Madhim
EPC

VMM

"===2eWT —————— -
1800
8*00
57440

22
N1
1*41
489
02

19800
18
27
97
9*1
481
388
287
072
•172

2800
1800
8800
97440

22
set
1(41
489
02

19900
18
27
37
981
481
298
287
072
•172

Madkln
EPC
Ur*t

"~ uikg
uglkg
uglkg
ugfcg
ug*g
uglkg
ug*«
uglkg
uglkg
mglkg
mglkg
ntgfto
mglkg
"10*9
m9*0
ingdtg
mgftg
mo*o
mgfltQ

u*kg
uglkg
uglkg
u»*g
uglkg
uglkg
uglkg
uglkg
uglkg
m0kg
mglkg
mglkg
mg*g
m0kg
"lAy
mglkg
mglkg
mglkg
mglkg

Rout*
EPC
Viki*

^ 28Wr"
1800
8800
97440

22
881
1841
489
02

19900
18
27
37
981
481
288
287
072
9172

" 2800*
1800
8800
97440

22
881
1841
489
02

19900
18
27
37
981
481
288
287
072
9172

Route
EPC
UMH

uB*g"
ugftg
uglkg
uglkg
ugikg
uv*g
ugfcg
uglkg
ugfcg
mgkg
mglkg
mglkg
mglkg
mglkg
mglkg
mglkg
Pi^jfltQ
mglkg
mg«g

ug*g
ugikg
uglkg
ugkg
ug*e
ugkg
utfkg
ugkg
uglkg
mglkg
mglkg
mglkg
mglkg
mglkg
mg%g
mglkg
mglkg
mglkg
mglkg

EPC
Srt̂ U

torHaard
CHciMlon(l)

" : ' :" M '
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M

M

M
M

M
M
M
M
M

M
M
M
M
M

M
M
M
M
M
M
M

Mrt.

(Non-Cmcftr)

~-~i"ftSsr "
t 1E-007
4 IE-007
34E-OOB
13E-OD9
53E-008
12E-007
28E-OOB
12E-011
93E-004
t IE-008
HE-008
22E-008
39E-009
2 BE 005
1 BE 005
17E-009
43E-008
55E-004

5 'i¥oar
35E-007
10E-008
88E-008
33E-009
18E-007
4 IE-007
9 BE 008
DOE-012
23E-004
27E-007
12E-008
see 009
80E008
88E-008
44E-008
43E-008
1 IE-008
14E004

MWa
(Non-CmcBr)

UnH«

mglkg-diy
mglkg-diy
mgtvdiy
mglkgdiy
mglk(Miy
mglkg-diy
mglkg-diy
mo*»*y
mglkOKliy
mglkg-diy
m»*iK"y
mglkg-diy
mg*»d.y
mglkg-diy
mglkg-diy

mg*»*y
mg*8<»y
mtfqfdtl
mg*Q-diy

mtfkg-diy
mglkg-diy
mglkg-diy
mglkg<»y
fnglig-diy
mg*»o»y
mglkg^by
mglkĝ iy
mg*g-diy
mglk̂ diy
mglkg-diy
mglkg-diy
mg*frO»y
mglkgifcy
mgftg-diy
mg*0diy
mglkĝ diy
mglkg t̂ay
mglkg-diy

RtWene«
DOM (2)

•'-"•~ ~-=^~-

20E-004
70E-003
30E-009

20E-OO5
_
_

10EMMO
40E-004
30E-004
10E-003
40E-002
24E-002
20E-002
90E-003
70E-009
30E-001

• - —— — -- -

-
20E-004
70E-003
30E-009

_

206-009
„
„

10E*000
40E-004
30E-D04
10E-003
40E-002
24E-002
20E-002
90E-003
70EOD9
30E-001

DoMUrKl

mgkadiy
mglkg-diy
mglkg-diy
mglkg-diy
mgKvdly
mglkgHky
mglkg îy
mglkg ŷ
rrjkg-diy
mglkg-diy
mg*g<ky
mg*g-diy
mglkadiy
mglkg ŷ
mg***»
mg*g<fcy
mglkg^y
mglkg^ky
mg*B-di»

mglkg-diy
mo*o-diy
mglkg-diy
mglkraiy
mglkg-diy
mglkg-diy
mglkg-diy
mglkg îy
mg*»diy
mglkg-diy
mglkg-diy
mgfcg-diy
mglkg-di,

"M*(r<*y
mglkg^ky
mglkg-diy
mgAig-diy
mg*»diy
mglkg-diy

Rifmrw

'aT-"~^
N/A
N/A
NIA
N/A
NIA
NIA
N/A
NIA
NIA
N/A
N/A
N/A
NIA
NIA
N/A
N/A
N/A
NIA

NT*
N/A

N/A

N/A
N/A

N/A

N/A
NIA
N/A
N/A
N/A

N/A
NIA
N/A
NIA
NIA
N/A
N/A
N/A

Tolal Hiard lnd»K Aeroii Al Exposure

" Jut-lT'"^
Concirtrallan

IHIl

: ' - ' r im
NIA
N/A
NIA
NIA
N/A
N/A
N/A
WA
NIA
N/A
N/A
N/A
N/A
NIA
N/A
N/A
N/A
NIA

N/A
NIA
NIA
N/A
N/A
N/A
N/A
WA
N/A
N/A
NIA
N/A
WA
N/A
NIA
N/A
NIA
NIA
WA

RoulM/Piitnnyt |

Haald
QuolOrt

-""*

20E-O03
49E-O04
44E-005

98E-OD3

93E-OO4
27E-003
94E-003
22E-003
8 8E-004
1 2E 003
88E004
34E-003
82EOTM
18E-003
2 8E-a82

51E-003
1 2E-003
1 IE-004

20E-002

23E-004
88E-004
4 IE-003
98E-009
22E004
29E-004
22E004
88E-004
1 5E-004
48E004

3 46-002

8 3E 002

(2) Chrortc

- • R«hrane* OOM not •vMiblt. Ihmribra Hurd Quotttnt ml ufeuMxl



TABLE 7 2 RME
CALCULATION OF MOM-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVUll NEW JERSEY

lf>
o
o
10
u>
V£>

Eipofture
Route

MgntWi

Derm*

Sctnafio fenefremr Current ei»TFurure
MMnm BuMng MMeiWi
E>po«n Medem: rWkfeig Metenels
EnpowePort AOC2.ADC
Receptor Populetion: Am Reildeiei (Treepewere)
ReceplorAgi YoUti(l2-17reert)

. . • - - lii-. _•!. J- ;- . - -^1 —— ——— . . . - —— - - - - . . . . ,

Chemfcal
ofPMenKM
Concern

Benfo4e)«ntn}*cerNt
BeruttbMuorertnene
BmnOlpyrm
lnoeno<t.2.3-cd)pyrane
Dlben»<e,h)erxhreeene
NepNtiolene
2-MBtiyhepnmelene

AcenepNMne
ntemuhmi
Fborene
Ftonrttiene
Pyrene
Methnycrear
Antimony
Annie
Copper
Mengenese
TKMun
Zne

(Totel)
Benn<e)en(hrecene
BniMbMuonnnint
Bennxe)pyrene
Mer»(1.2.3.c<f)r>yroM
Dbenirxe.rilMlireeene
NepNtioteno
2-MelnyeieuHimiiin

Oberaonnn
Fkioreno
Ftaoreiehene
Pyrm

Antimony
AraMe
Copptr
Mangmw
ThMlIII
Z«K

(ToW)

•hdum
EPC
Vlfat

1 i*3553o "̂
1400000
1100000
300000
•0000
120000
1100000
000000
1000000
1000000
3900000
2000000
190000

».T
M

406
4K
II

30M

iiobobo "~
1400000
1100000
300000
00000
120000
1100000
800000

1000000
1000000
3000000
200000U
150000

57
14

4W
4K
M

3090

Mtdun
EPC
UnM

——-*&-
"»*g
ugftg
ugAg
uoykg
ugAO
ug/kg
uglhg
•oykg
•glko
ugfkg
uo/kg
uo*j
"0*0
mo/Kg
moAg
mg/kg
mglkg
mgykg

"g*o
uglkg
ugftg
u»«g
ug«g
ugAg
-g*g
ugfkg
UB«0
ugAg
iqlkg
ugftg
ugftg
mo*J
mglhg
mgkg
mglkg
mgftg
mglkg

Dour
EPC
Vrt»

i 100000
1400000
1100000
100000
80000

320000
1100000
MOOOO
1000000
1000000
3000000
2100000
150000

5 7
M
4M
405
10

3050

1100000
1400000
1100000
300000
00000
320000
1100000
900000
1000000
1900000
3MOOOO
2000000
150000

57
04
415
4B5
10

1050

Rodt
EPC
UWi

*»g
uglkg
ugftg
uglkg
uglkg
uglkg
uglkg
uglkg
uglkg
uglkg
ugAg
uglkg
uglkg
mglkg
mglkg
mglkg
mglkg
mglkg
mglkg

ug*g
ugAg
uglkg
uglkg
uglkg
ug*g
uglkg
uglkg
uglkg
uglkg
uglkg
uglkg
ugftg
mglkg
mg/kg
mglkg
mglkg
mglkg
mglkg

EPC
Sftected

for Hum)
ClkuMnnlD

""B" '
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

nuke
(NorvCanctr)

iiE-005
HE 005
OOE-005
10E-005
54E-OOB
IK-005
OOE.OD5

48E-005
OOE-OOS
OOE-005
2 IE-004
1 7E-004
OOE-000
34E-007
50E-000
JOE -005
36E-005
1 IE-007
1 IE-004

2iEJX>4
27E-004
2 IE-004
58EJ05
18E-005
02E-OOS
2 IE-004
IKE-004
20E-004
1 IE-004
79E-004
55E-004
23E-005
I6E-000
38E-OOS
74E-000
74E-000
27E-000
40E-005

Mike
(Non-Cineer)

UMs

mg*g-i6y
mWkg-diy
mgftg-day
mgmg-dey
mglkg-iley
mglkKtay
mgkg^by
mgftg-ifcry
mglkg-itay
mglkĝ y
mg*g-dty
"Wkgntay
mglkg-diy
mglkĝ y
mgkg-iby
mgikĝ iy
mglkĝ y
mglkg-d»y
"Wkg^y

mgrltg-day
mglkg t̂oy
mglkg-ttay
mglkg-diy
mg*g-d.y
mglkuliy
mglkg-diy
mglkiKtoy
mgrtcg-dey
mglkg-diy
mglkg-diy
mgkg-oiy
mg*g.d.y
mglkfrdty
mg*o-a«y
mglkg-diy
mgkg-dly
mglkg-diy
mg*g-diy

Ref«enc.
Dow 12)

_„.._..-.

-
-
-

20E002
20E-002
906-002
40E-003
40E-002
406 002
30E-002
506-003
40E-004
306-004
406-002
246-002
706005
306-001

"-
-
-
-
-

206002
20E-002

ODE-002
406003
406002
406002
306-002
306-003
40E-004
30E-004
40E-002
2 4E 002
70E-005
30E-001

Referee
DneUrtH

mgKg-oiy
mglkg-diy
mglkg-dey
mglkg-oiy
mg*».dty
mglkg-dey
mglkg-dey
mglkg-dey
mglkg-dty
molko^dey
mglkg-dey
mglko/dey
mglkg-dey
mglkg-dey
mglkg-dty
mglkfrfley
mglkg-dey
mglkg-dey
mgfkg-dey

mgSfiy
mglkg-oey
mglkg-dey
mgAg-dey
mglkg-dey
mglkg-dey
m(Vko-d*y
mglkg-dey
mglkg-dey
mglkg-dey
mgrkg-dey
mglkg-iley
mglkg-dey
mgdrg-dey
mglkg-dey
mglkg-dey
mglkg-dey
mg*g.dey
mglkg-dey

Refers
Concenrrellon

•*---m~ •'
WA
NM
WA
WA
WA
MIA
NfA
N/A
NIA
N/A
WA
HI*
WA
WA
WA
WA
WA
WA

' " W*~
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

Refers.
ConceMrenon

LMl

•-'" m~ -
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

W*
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

Tolel Heatd mdei AeroM Al Erpowe Routei/Pethweyi

Heard
Content

_
-
-
-

• 96-004
3 IE-003
• 06-004
156-002
24E-001
596-003
5 96 003
196-003
IOE-004
17E-002
746004
1 2E-001
1 5E-003
9 IE-004
5 7E-002

"' " _

-
_
-

3 IE-003
1 IE-002
2 6E-003
496002
70E-003
10E-002
186-002
456003
2 IE 004
1 IE-002
196004
HE-004
396004
15E-004
JlE-OOl
1 OE 001

(1) MedtunvSpttMe (M) or F
12) Chronic

f-SBWk (R) €PC irtfftrt tor mart ctkatockxi

-. Reference Dote not rotor*, therefore Kurd OuMIM not cileuMed
WA. Nol ApplciWe



TABLE 7 1 RMC
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX1 SITE. SAYREV1LLE. NEW JERSEY

E*oaura
Rout*

rt

Scanano Tbnawame: Currant and Futura

EKpoMra Ma*>n: BmUmMallilhi
Extotura PaM AOC4-ARC
RVlaptor PapuWen Ana Raartaflh) (TnHpMian)
RaoaptorAga: Youth (12-1 7 ya»a)

Charted
ol Potential

Conaarrl

Arodn-12$4
2.3,7.1-TCOOaqulv
Antimony
Ananlc

(TotaD

Aroctor-1294
2.3.7>TCOD a<Mv
Aakrnny
Araarte

(Total)

Madun
EPC
Value

30000
17

31700
254

30000
17

31700
254

MMum
EPC
Unit

uo*g
ug*Q
mglkg
mglkg

utfkg
ug*g
mgftg
mglkg

Roula
EPC
Vakia

30000
17

31700
254

30000
17

31700
254

Route
EPC
Unlit

U9*9
<i9*g
mglkg
mglkg

ug*g
«9*g
mglkg
mglkg

EPC
Salactad
MrHaard

CafctaMlon(1l

M
M
M
M

M

M
M
M

Mate
(rtovCanMr)

HE-000
1QE-00*
1VE-003
15E-OD6

I3E-008
77E-010
4IE-004
1 IE-005

Intika
(NorvCwcar)

UnIM

mg*9*»
mojkg^aiy
ma^o-flay
mglkg^oay

ntgHco/ovy
mglkg-Oy
mglkg/diy
mg/ko^oay

R -̂̂ c.
Doaa|2r

20E-005
-

40E-004
30E-004

2DE-005
-

40E-004
30E-004

Ratonmca
DoMUrafi

"Wkfr-y
jng«B-o>y
mglkoKKy
mo>a.(Hy

moAvdi,
mgftg-oiy
mglkg-day
mglkg.o.y

Rabranca
eoncanlnllon

N/A
N/A
WA
N/A

NIA
N/A
N/A
N/A

Raterana
Concantratlon

LHti

N/A
NVA
N/A
N/A

N/A
NIA
N/A
NIA

Haard
Ouonent

BOE-002
_

4IE<000
51E-002
4 Se.oob

32E-001
-

1IE.OOO
3 IE-002
1 SE.OOO

f btai HM.fi irx*p» Ac/051 Al ExfeOKl • Roulai/Pathwayi |[ 8 <E»000
(11 M«luni.SpMl*c(M|orRoul>-Sp«Hk(R)EPCMtoettdkicl<uinlc«lc<Mlon
(2) Chrome

- R>fcr<nca DOM not ivMab< Ihmfore Hmnttl Oodlert not mcuMxl

o
o
to



Q
 

*• 
IS

 *• 
R

g
 

fi fl 2
 
x

* 
I * 

2
 "2

 *
«j 

ri n
 * 

V

5I

s ?is3
1

3
3 

3
3

3
3

JKI 
Iff! 

fill

s 
a r, t * 

5 " - s
! 

s
»

s
- 

: s«
8

-

iHi;

fifi 
fill11

, 
:

lid 11]
£

S
4

0
0

2
4

1



TABLE 7 3 RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXMUM EXPOSURE
HORSESHOE ROAO COMPLEX SITE. SAYREWLIE NEW JERSEY

Eipnun
Route

inĝ on

Darmtf

ScmrtoflmiHmi: Cunxnfindf
««*».. SUFtara Water
Enpownl Madum: Surface Watar
E*x»ur* PoM AOC 1 - HRDD
Recaplor PopuWtan Ann RMoto
Receptor Age YouHi|12-17yMn>

Chemteal
of Potential
Concern

AnNmony
Aturic
Cadn*um
Copp«r

MenganeM
Metal

(Total)
Vmyl ChJorkU
Antimony
ArMnlc
CeoMum
Copper
Mmomw
Kktat

(tow)

"ulunl -- —

4« <Tnn(w«Mnl)
_____ _

MMlum
EPC
VMM

0004
001

OOU8
0.0085
123
1.03

0144

0004
001

OOiM
00085

1 23
103

0144

. —

-.- .-•=- •, -.

Mxtum
EPC
UNK

mgf)
mol
mgrl
mgll
mgll
mgfl

mgll
mgit
mgfl
mo*
mgfl
mot
mgfl

Rout.
EPC
VHu»

001
0*M
00065

123
103

0144

0.004
001
owe

00085
123
1.03

0144

Route
EPC
Unto

- mgll
mgfl
mgll
mot
mgfl
mol
mgll

mot
mgll
mgfl
mgft
mgll
mgll
mgfl

EPC
Setacted
farHwd

CHeuWonH)

1ST
M
M

M
M
M
M

M
M
M
M
M
M
M

MM*
(Non-Cane*)

1 51-007
30E-007
27E-008
2DE-007
37E-005
3 IE-005
43E-OOB

1BE-008
55E009
4 (€008
47E-OO9
6 IE-007
57E-007
76E008

InMn
(Non-Cancw)

UrtH

mglhg-diy

mgfko/Ay
mgfltg-diy
mo*»-oiy
mgng ŷ
mglkg-diy

mgniB-diy
mg*»*y
moko^aiy
mo*B-*y
mgfkg-diy
motojaiy
mgfkg-diy

IMmnc.
Dow (2)

40E-004
30C-004
50E-004
40E-002
24E-O02
70€-00»

-
40E-004
JOE -004
90E-004
40E-002
24E-002
70E-005

Rrt>m.
DoMUnlti

~3SS
mglkg-diy
mo*odiy
mgflig-diy
mgXio-oiy
mgfkg-diy

mg*ff*y
mo*v-diy
mdfkg-diy
mgfkg-diy
mo*9-di,
mgftg-diy
mgfh»diy

Told Huird lnd>

Ritaranc*
ConrantnUon

NfA
NfA
NfA
NTA
NfA
NfA

NBk
NfA
WA
NfA
NfA
NfA
N/A

X AoroN Al Eioxnuri

RMnne.
Conc«m™tkjn

UMl

NfA
N/A
HfA
NfA
f*A
NfA

WA
WA
NfA
NfA
HfA
NfA
NfA

RoufeVPithwayt

HUvd
Quotlert

75E-004
90E-003
S IE-004
92E-004
13E-003
82E-002
74E-002

-
14E005
18E004
84EOOO

1 7E-005
24E-005
1 <E-004
S 46 004
7 4E 002

Mnlum-SpKMc(M|otlloule-SpMHk(R)EPCMl>d*dliirhuvi)calcuMlon
Chtortc

- Rvhrance COM not ivilMh. mw*«ora HMnlQuollcnl not

Oo
toIfe
to



TABLE 7 3 RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXMJM EXPOSURE
HORSESHOE ROAO COMPLEX StTE. SAYREV1LLE. NEW JERSEY

EapMura
Route

,**&;

DMMl

Sctnario tlflwftwnr CimnTand*?
Modum: SwfM*VM«t
Eitxwn bMun Su1M*Wltar
EvownPoM AOC2-ADC
R«welor PoouMMn ATM RMkfcr
RKetforAor YouMi (12-17 yMra

ChM**
olPotanM
Concwn

Vinyl CWW* ------

Aiwrtc
MKOMM
ThMum

(Total)
Vinyl CMofkh
Artmooy
AfMdlC

IllKÎ IIII

TtiMun
(Total)

ukr.

tt (trMfMMTt)

MKlun
epc
VMM

DOOM '
00086
o«r
0873
00033

DOOM
0.0088
0487
0873
00023

MMun
EPC
LH(>

~ mf —•
men
mgll
mg*
mgfl

moil
mgd
mgll
mgll
mofl

RoJ.
EPC
VMM

B 00*8
OOOM
0487
0873
00023

OOOM
00098
0487
Ot73
0.0023

RoJ.
EPC
UNtt

<&
mg/1
mgfl
rngH
mgl

tntfl
man
mgfl
moX
noil

EPC
SMdid
forHtard

CltOtallondl

M
Ml
M
M
M

M
M
M
M
M

H*.
INnvCancv)

56EOOT
28E-007
14E-005
JOE -006
8BE-008

3«E-008
93E-008
28E-007
37E-007
13E009

Mike
(NoivCincv)

Unrts

•-Tt«k(HS'""'
mB*»diy
me*9<J»>
fflgftp/(ftiy
mgAfo^ky

mg*9-*>
ftiAldiy
*8*8-<liy
Mloykg-diy
iti»*9.d.»

R«taf«ne>
OoM(2)

40E-004
30E-004
24E-002
70E-OOS

-
40E-004
30E004
24E-002
70E-OOS

RoftnaiK.8
DOM Until

moAo-diy
mg*0-di»
molkoxky
"W*»*y
mgllig-diy

mo/ko-diy
mglkg-diy
mgHo,*,
mgftff*y

mglko)otoy

ToMHuHdhdi

Rrt̂ oc.
Cooc«rtr««oo

"T»« — '
N/A
N/A
N/A
MM

•»*
NTA
NfA
t**
N/A

i Acrot* Al Ejo^MUrt

Rtfcranei
Cone«rtt«loo

Undi

WA
N/A
N/A
N/A
NfA

-RBf——
NIA
N/A

NIA
WA

RoulM/Pllh«ny<

72E-004
4 7E-002
I4E-004
88E-004
JK-SBJ

13E-OD9
88E-004
19E-009
1 »E-005
SM-OM

SOE-002
(1)
(2) Chnjrte

- - R««innc« DOM not ivM
NfA-NotABDlciMl

ird Ouottart not oMMMl

O
O
to



TABLE 7 3 RME
CAICUUTION Of NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NB/V JERSEY

E*»ur.
RoU«

KS*0<'

OMrnri

MM^ S^VHtoT"* "^ '
E*to«nMl«un SutkoWltar
e*MmPoM AOC3-3PO
RMlKot PopuMkn: AmRtlkttr
RMtKorAoi: Yoi«h(12-17yMra

Crwrictf
otPoUrtW

Concern

n ii jj/'MMnoxyuwu
Akjrtnun
ArMric
COCPK
MingKMM
VKHdum

(ToM)
MrihonycHor
Akirtmm
Atwrtc
CdffK

Mwgvn*
ViMdun

*• (TrafpMMTt)

MKfcr,
EPC
Vriut

2*1
00088
0247
0818
00074

000081
281

00088
0247
0818

00074

M««
EPC
Ur*«

mo*
mo*
m»l
mgll
mat

mg*
m*
rngt
mgl
mgll
m»l

Rout.
EPC
VMM

TioodeT
261

00088
0247
0818
00074

000081
281

00088
0247
0818
00074

RoJ.
EPC
UnM

mgll
mgll
mgfl
mtfl
mgd

mgll
mgfl
mgfl
mgl
mgll
mgl

EPC
Sttoeted
ferHiard

CMcuMlond)

M
M
M
M
M

M
M
M
M
M
M

H*«
(Non-Cotnr)

78E-OOS
30E-007
74E-009
28E-005
2 2E-007

856-008
14E-O06
54E-008
1 4E-007
51E-007
41E-008

InWn
(Non-Cwor)

IMH

^Z
n>»*»»y
mgtqnhy
mgftg-ifey
mglĥ diy

mo*o-»y
mo*ff*»
n>8*o-dly
mO*»<»y
mgdio-diy
m«*»diy

R^MfM

DOM (2)

iOE-003
10E«OOO
30E-004
40E-002
24E-002
70E-003

50E-O03
tOE»000
JOE-004
40E-002
24E-002
70E-003

Rotarnm
DoMUnD*

1̂ *1
moAo^hy
moHcffdiy
moAoKjiy
moAo-diy

moAo^y
mO*0-*y
iriB*»d«y
mo*ffdiy
moA»-*y

"'**''"

R^amw
ConcinlrMlon

WA"
NIA
MA
NIA
WA
NIA

•" NBT -
NIA
NIA
WA
NIA
WA

R*MnAM
Cormrtrallon

Urtlt

NIA
NIA
NTA
NIA
NIA
WA

NIA
NIA
NIA
NIA
NIA
NIA

Tnlri Hunrd Mn Actora Al Emio«jre RoulnJPittnnyi
(1) MKfum-!
(2) Chrome

- - Rtfmno* DOM Ml ivMMM UK

c (M) or RoiM-Sp>cMc (R) EPC Mtoctod tot h«i«rt oriouWIon.

O
O
to



TABLE 7 1 RME
CALCULATION OF NOWCANCER HAZARDS

REASONABLE MAXMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREWLLE. NEW JERSEY

«n
uta

Scimrio fbiwtMiii: Cmri «id Fuhn
MMknrSwIMiWiMr
EvounMKfun SurtmWitar
Evnun PoM AOC 4 - ARC
RxMpliir PcpUMIan ATM RMkhrtt (Tn
Rm«c»Ag»: YouK>(12-17yMr<)

Cheiric*
olPofcnttol
Concern

AiMrte
CKMun
Copper
MngmM
MoM
S*«r

(Total)
Antimony
V«nk
CxMum
Cojper
Mmgeiieie
McM
9*wt

(Total)

MDMMra)

MMkm
E«:
v*x

oom
0013
ooots

123
on

012*
OOM

0092
0013
000*8
121
073

0126
0031

— •- -• ——

Ithdun
EPC
UNta

mtfl
man
man
ngl
m*
Dig*
mgA

fK01

ng<
mgfl
man
mo*
mgl
mg*

Route
EPC
VHu*

0092
0013
00095

123
073

0128
0031

OOB2
0013
00065
123
073

012«
0038

Roul«
EPC
UMh

m»V
nvl
mgl
m0l
m»l
"Wl
n«l

mat
mgl
mgl
mgt
m0l
mgl
rngl

EPC
Sdkdxl

IbrHuKd
CdeuMlonll)

M
M
M
M
M
M
M

M
M
M
M
M
M
M

Intake
INan-Cwevl

utoor
3 06-007
296-007
37E-005
226-005
386-009
1 IE-008

5 IE-008
72E-008
47E-OM
886-007
40E-007
70E-OOB
13E-008

Intato
(NavCwmri

Urtli

mgMiD/dvy
mfl*»*y
mB*»d.»
mo***?
mo*tt«y
mg»o-«y
mo*»»y

ma>ffdiy
mgfkg-efcy
mgHq^Ay
mg*»*y
moAg-diy
moAo/d^y
mg*g-*y

Retaranc*
DOM(2)

4&E-OW
30E-OCM
SOE-004
40E-002
24E-002
20E-OD2
506003

40E-O04
30E-004
506-004
406-002
24E-002
20E-002
506-003

R n̂ne.
OoMUnlli

mffkaxky
moftoxfcy
mglka-Ay
mo>9-diy
mgAe-diy
mOVo-diy
mglkgHfey

mg*»*»
mg*»*»
mo*o>diy
mgDvdiy
mgfco/ttey
"V'B^y
miAg-iky

TaMHuxllrKli

R*hrmc«
ComrtraUon

NW
WA
WA
WA

WA

N/A
WA

WA
WA
WA
WA
WA
WA
WA

K Aemn Al Expoturi

Rchranc*
Cor««rtr«lk»l

Urtts

WA
WA
WA
WA
WA
WA
WA

~w* •
WA
WA
WA
WA
WA
WA

RoulMJPlttnnyi

Hu>rd
QucUfHt

tie-m
1 36 O03
S IE-004
926-004
0 IE-004
196-004
236004
iiE-oo3 -]
136004 1

24E-OD5
946-000
176-004
17E-OOS
35E-007
256009

~ 55e-oo4 ' ]
I 1 IE-002

(1) M«luit-SpKHIclM)c)rR(iul*-SpMMc(R)EPCMl>clKllorhu>nlialcU>«on
(21 Cnrorto

- - Rtforanci Do«k n«t •

O
o
NJ

Ol



TABLE 7 3 RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAb COMPLEX SITE. SAYREVIILE. NEW JERSEY

Scenario Timelrame CUreHandRJire ~
Medun a/face Water
E»po*/e Medun Sirfece Water

xnmPofrt AOC5-DSM
Recepldr PopUalbn Arm Residents (Trespassers)
RecerjtcrAge YcUh(12-17yearsl

Eitpove
ReUe

Jr̂ ifon

Dermd

Cherrlcal
ofPoKrial
ConcWi

Vvrtc - - - — - —— -
Manganese

(TdaJ)
Wsertc
Manganate

(Total)

Mettun
EPC
V<ka

OSM
119

0969
1.19

MedXin
EPC
unit

ss
m(K

ing*
me«

Role
EPC
Value

" 65SS
119

0569 1
119

RoU«
EPC
UrtU

--mbl- -
mgl

mol
mgl

EPC
Selected

for Hazard
CrioJaiond)

Make
(Moo-C«nc<r)

" " M " II '17E-OT55
M 36E005

M ' l'E-007

M II 6 5E °°7

Make
INorvCatxer)

Uhti

mg*g-day
mo*g-*py

mgAg-day
m9*g-day

Reference
Dose (2)

JOE-oBi
2 «E 002

30E-OM
2 4E-002

Reference
DoseUrils

mgA»-day
mg*o^day

mg*(fday
mg/Vo-day

Reference
ConccrtriBon

N«
N/A

N/A
N/A

Reference
Concentraaon

Unts

N/A
N/A

N/A

N/A

total Hazard Index Across A! Exposure Rotles/Palhweys

Hazard
Quottrl

5 ?E-obj
1 5E-003
5 8E-OOJ
1 OE-003
27E.005
1 tE-6fi3
59E-Ofe

(1) MedUTvSpedlc(M)orRoUe-SpeclllclR)EPC9*1ecledforhanrdcalaJalon
(2) Ororic

•• • Reference Dose not avaHaUe. tterefore Hazard Quoewt not caloJated
N/A-Not Applicable

O
o
to



TABLE 73RME
TABLE 7 3 RME

CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE

HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

inginilan

Scenario Tlmeftame Current and future
Medum Surface Water
Eiaxxure Madun Surface Water
Erasure Part AOC 9 - RR
Receptor PopuMlon: Area Reitowntt (TreepaMera)
ReceptorAgt Youth (12- 17 yean)

Chemical
ol Potential

Concern

Aluminum

Anenlc
Cower
Manganeae
Thadum
Vanarfun

(Total)
Aluminum
Antimony
Anenlc
Copper
Manganete
Thelun
Vanadum

(Total)

Madun
EPC
Value

5~31 ~
00097
002
024B
0101
0009

001M

231
00097
002
0248
0101
0005

001M

Medum
EPC
UnM

mgfl
mgfl
mgfl
mgfl
mgfl
mgfl

mgfl
mo/I
mgfl
mgfl
mgfl
mgfl
mgfl

Route
EPC
Value

231
00057
002
0248
0101
0005
001 88

211
00057
002
024B
oiot
0009
00188

Route
EPC
Untti

mgfl

mg/l
mgfl
mgfl
mo/I
mg/l

mgfl
mgfl
mgfl
mgfl
mgfl
mgfl
mgfl

EPC
Selected
torHaard

CafcuMlonfl)

M
M
M
M
M
M

M

M
M
M
M
M
M
M

Make
(Non-Cancer)

ssr-ooi
1 7E-007
OOE-007
79E-OOB
30E-009
19E-007
58E-OD7

13E-008
3 IE-000
1 1E-OOB
14E007
SOE-004
28EOOS
10E-OM

Make
(Non-Cancer)

LHIt

*̂;
mg/to>oay
mgfligxiiy
mglkg-tky
m»Hff»y
mgflu>day

m0ike>day
mg/k»day
mo*»oay
mg*r/*y
mg/k»<tiy

mgAB-<«iy
mg/kg-diy

"r*-~
DoM(2>

40E-004
30E-004
40E-002
24E-O02
70E-009
7DE-003

10E*000
40EOO4
30E-004
40E-002
24E-002
70E-005
70E-003

Reference
DoMtMte

mg/kg-oiy
mgAg-day
mgfltg-day
mg/kg/day
mg/kg-oiy
mgflcg-oay

m»*»aay
mgflig-tf>y
mgAa-day
mgAB-day
mglkg-diy
mglkg-dly
mg/kg/oay

Reference
Concentration

NW
Nit.
rV»
N/A
N/A
r*A
N/A

m- -

N/A
N/A
r*A
hVA
WA
N/A

Reference
Concentration

Ur*j

NIA
NIA
WA
NIA
N/A
N/A

' fSA
N/A
NIA
N/A
N/A
WA
N/A

Heard
Quotient

88E-005
43E-004
20E-003
lff.E-004
1 3E-OO4

2 IE-003
90E-OO5
5bE-«ri
1 3E-OXM
78E-OO6
37E005
34E-OOS
23E-009

3BE-O09
1 SE-OOg

0 2E-005
Total Haard Indn Acroee Al Eipmure RouteVPamwayi I 5 IE-003

(1) Medom-Speddc (Ml or Roule-SpeoKIc (R) EPC utoeted tor heard ufcuMlon
(2) Chronic

- - Reference Do<e not «v«U»M«. ttierefore Heard Ouodent not cilcuWed
N/A - Not Appleeble

O
oto



TABLE 7 4 RME

CALCULATION OF NWtCANCER HAZARDS
REASONABLE MAXIMUM EXPOSUHI

HORSESHOE ROAO COMPLEX SITE, SAYREVILLE NEW JERSEY

Expocwe
RouH

Ingcdlon

Sc^STkntttri CJfiSindFufv^ " " '"'"'""

Exposure PoH AOC S - DSM
Rector PopuMUi RMMmh
RMWlorAgl Add

CtairtcH
ofPot«««t
Conc*m

M n̂».
(ToM)

MKlum
EPC

VMM

1 IB

MMum
EPC
IMi

^

HoU«
EPC
VUlM

15
714

Rod.
EPC
IMlt

I*!

EPC
Sotoctad
lbrH>ard

CrtcJ«<xi(t|

"if
R

Intrt.
(KxvCanew)

" 5 ft -boo
64E-008

mt»w
(Non-Cancv)

Untti

*̂,

RM»nc.
bow(2)

3BE-004
2 4E 002

R.%mc.

DoMUnK

iBjIkg/diy

Reterwwt
Condentratlon

'™ "

Rafermc.
ContwilrMlon

Urtli

NIX

Hiard
OuotKnt

Me-oog
2CEOOO
i OE-odS

Totll l-tonud Inom ACTOM Al Exposure Roui>t/P*ttiiny« |[ 1 OE 005
(1) Mtodum-SpMMc(MlorRoul>-SpKHIe(R)EPCMlMI«)lbrhuHdi»lclMkxi
(21 Chronic

WA-rtolAppiubto
rd QuoU«rt not e>louM«l

o
o
(0
00



TABLE 7 4 RME
CALCULATION Of NC4*CAI»CER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREV1LLE. NEW JERSEY

Eapowre
Route

rngeitkiri '

Scenario trmafrime Current, arid Fifcre
Medum Surface WMer
Expmurt Medum SheMeh
E»po«n Port AOC 0 . RR
Receptor Population: ReeMahtt
Receptor Age Adul

Chemical
ofPotertial

Concern

/Mumlnurrt

Arsenic
Copper
Mampnaia
Trianon
Vanadum

(Total)

— : ... .:^r.-:--- ~

Medum
EPC

Vakie

00057
002
0241
0 101
0005
00184

r.--.--: - -- .-i--^

Medum
EPC
unlli

1?

mgf!
mg*
imH
mg*

Route
EPC
Value

00057
OM
4S8
908
017
-

Route
EPC
Unite

mg*g

mg*g
mglkg

mgfcg

mglkg

CalcuWlon(l)

R
R
R
R
R
R
R

(1) Meol<»ivSpecific IM) or RcJ»Sped«e(R) EPC »e)»ctedfor heard cateulahon
(2) Chronic

- - Reference DOM not available, therefore Haard Quotient not calculated
WA-NotApptcabta

Make
(Non-Cancer)

" •---— r : '
S tE-d13
7 HE-01 1
44E-ODB
54E-OOB
15E-01I

-

Make
(Non-dancer)

Ur)lt>

•-a**
mgftbdey
mo/kg/ d>y
moA^dly
mgfto/day
mglkg-oay
mglkg-diy

Reference
Ooie(2)

VSlioob
40E-OD4
30E-004
40E002

2 4E-002

70E-005
70E-003

Reference
DowUnrtv

mg*g/day
mglkg-day
mglkrdiy
mgAsrdly

mg«g-dly
mo/k»*y
moAg-day

Reference
Concentration

,.,__,....

WA
N(A

f«A
MTA

WA

WA

Reference
Concentration

Unit*

W)( ~
WA

NIA
WA
WA

WA
NIA

Haard
Quotient

1 3E-OOB
2 SE-007
1 1E-007
2 2E-007
2 2E-007

- _
8 IE 007

Total Haardlraiei(Acrb<iAiE>po«jreRouleVPatrway« || 8 IE-007

O
O
NJ



TABLE 7 5 RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE SAYREVILLE. NEW JERSEY

Medun Sedmert

Elpoiure
RcUe

Dwftiw

Cnktrtol

Cencem

Arilrnony
Arserlc
Copder

TMMm

ArseNc
Copder

w Cutrcri end ftire

Sedmert
OC1-HRDO
in Am Re4denti (Tresp*>fcr»)

CX
rCri
am

(ToM)

(ToW)

Medun
EPC
V«u>

f ——li.!|- ——— -
11<0
5300
xto
31

21,4
11)0
53*
2080
3)

ktooxni
EPC
Unit

mgfcg
n"fl̂ J
mo*d
mo*o
mo/kg

mO*0

mĝ CB
mg*g
mo*0

RoUe
EPC
V*»

51i
1110
5300
20M
13

214
1110
5300
2080
33

Route
EPC
v*»

1110
5300
2080
33

214
1110
5300
2080
33

Route
EPC
Unts

~~mjKg~~'
mgfcg
mo*g
moykg
m0*g

mgfcg
mglkg
mgfcg
mgfcg

"**"

EPC
Selected

for Hazard
CHoJelond)

M
M
M
M
M

M
M
M
M
M

HeMe
(Non-Cancer)

13E-404
64E-904
25E-004
40EO\)7

24E-&7
37E-009
58E005
23E-005
36E-008

Hake
(NorvCmcer)

uhu

i2s
mgMg-dty
moyll(HJ»y

mo>Hg-day
rnglkô lay
rno*o-d.y
mgKp-day
mgnnxky

Reference
Dote (2)

4 ot-004
301004
40t-002
2 46-002
706-005

40^-004
30C-004
408-002
24E-002
70E-005

Reference
DowUrMi

~rng*»-day

tng*o^d>y
mg/ko^day
mgfto/dey

mgAtg-day
moAg-day
mjfcg-day
mgftg-dly
mfllkg-chy

Reference
CcncenlraMon

HW '
N/A
N/A
N/A
N/A

• " " • N/S
N/A
N/A
N/A
N/A

Reference
Concenfralon

Drill

FBA
N/A
N/A
N/A
N/A

N^
N/A
N/A
N/A
N/A

Huard
Quodert

84EOT53
4 4E 001
16E-002
1 OE-002
S 7E-003
4-JE.otT
99E-OD4
1 2E-001
1 5E-003
95E004
52E-004

T otii H««ri) iniex ACTOJI AJ Expoue RoiJeî >elnvny>
(1) MedUTvSpMlc(M)orRciJ*-S(WGllc(R)EPCMl«c(«lf(rhunlMal<«on
(2) Ch-ortc

- - Reference Dose not tvrilitte. therefore Hurd Quotient not c«aj««d
N/A • Not ApplcMe

O
o
to
tn
o



TABLE 7 5 RME
CALCULATION OF NCN€ANCM HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. 3AYREVILLE. NEW JERSEY

Ê HO,
Rout*

OonMl

MKtufi: SMftnM

EiOMinPoM: AOC2-ADC
R*e*ptor PooiMlen ArMRnMir
R*coptorAg>: YouKi (12-17 ynra

Ctan**
ofPotanM
Concern

Btraolllrvrono
MrthonycNor
Arwrtc

from
BonnUMrm
MMhoicyeNor
Arwnte

(TOW)

<« <tmpMMti>

MMlKII
EPC
VMM

8002
840000

3480

8002
840000

3480

MMun
EPC
LMIi

5
mglkg

UB*g
UB*g
mo/kg

Houl«
EPC
VHM

840000
3480

6002
840000
3410

Route
EPC
IJNtj

25
mgftg

uo>g
ug*o
mgftg

EPC
S«*et*d
fcrHurd

CalcuWon(1|

H
M
M

M
M
M

H.k.
(Non-C«nc«fl

T 3E-007
77E-005
42E-004

88E-007
70E-005
1 IE 004

Mite
INbn-CineeO

ums

«%£,'
m*k»d«y

Xia>g/dly
mo>o/diy
fligfkg-dty

Rttftranc*
Dow (2)

50E003
30E-004

-
JOE 003
30E-004

IWcfence
OokeUnm

mgwo/diy

mgAg-d.,

mgftg-diy
mglk^diy
mgika/diy

TolllHuxdlndl

**,««.
Cond«<r>«on

WA

N/A

N/A
N/A
N/A

< ACTOM Al Eipowre

IMmnc.
Conbentralion

UnrH

N7A
N/A
N/A

N*

N/A
N/A

RouteVPithwlyl

Muaid
Quotiml

1 5E002
1 46-000
1 ^E.OOO

-

1 4E-002
1 8E 001
4 OE-001

HE .000
(1) MKtum-SpKMe(M)otRoul>-SpMMe(R)EPCMlMlt<)lbtMlv<)c
(21 Ctrortc

- - Rafcrann DOM not i rt not cOouMxl

o
oto
Ul



TABLE 7.5.CT
CALCULATION OF NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVH.LE. NEW JERSEY

Eflxxm
Rot*

***"

Dm*

scwto TlHwtmMt Cunrt end
Mwlun: Ssdtnvl
E*x»n KMun: 8**mrt
EwmnPdrt: AOC2-ADC
RwMptar BnfiMcn ATM R*M>
RKtptarAor YoUh (12-17 ym

Ctanfe*
ofPol«4ri
Cone«n

Bntfrtpyririi
Ml«io«yd<er
Arwle

(TeM)
B«vo(ft]p)m
HMmgiMa
ArMrie

<TdH)

t̂(TrMpMMra)
. ____ _ ___. _

khdun
EPC
VUui

— w
56SM
66*

MS
56S96
889

==™, , --.

Ktadun
EPC
Urlh

"-9*8

l&Q

mlhg
mgAq

Roil*
EPC
Vita

96996
66*

3*9
96996
661

Routt
EPC
unt>

mgrtcg

utfkg
i««<g
nelko

EPC
Sttoctod

fcrHuvd

M
M
M

M
M
M

tuka
(NorvOrwr)

47E-OM
6.K-006
(OE-005

S6E-OM
6.2E-006
226-005

H*.
(NonCnw)

Urtti

HS*̂

"Wfco-dBy
">e*iH*y
mg*o-*y

R^n»
OoM(2)

506-003
JOE-004

-
9.0E-003
30E-004

R-«n»
DoMUNIl

^*^

nxyî Hiiy
mg*e<hy
mg/^drf

TeMHUirdKta

R^mr.
Cumtilen

N/A
NM

N/A~
N/A
N/A

ATOM Al Eifxnui

R««nc,
ConcvinKan

Urtts

NM
N/A
N/A

" N/A
N/A
N/A

RaJMmhnyi

Huvtl
Ouilvi

14E-003
27E-O01
JTE-Ofl

_
1.2E-003
74E-002
7SE-002
34E-001

(1) M«duTvap»cl«c (M) cr Reu»8p«dte (R) EPC î ntid fcr
(2) dTorte

- - R^mna OoMnol •Ion Hurt Qj

O
O
to
Ul
to



TABLE 7 5 RME
CALCUIATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREV1LLE, NEW JERSEY

SomtbthMtnii: Curiini ind Fukn

AOC3-SPO
RMflorPopuMtan: Am RMtoM* (Tmpmn)
R«Mf*orAg» Youlh (12-17 yMra)

O
O
to
Ol
UJ

Cappv

(T*m

ConHC

MHlum
EPC
Vita

•10
830
130
M
220

130000
13800
2.1
214
•14
282
474

•10
•30
130
88
220

130000
13800

2.3
214
•1«
249
474

Midum
EPC
(Mil

"0*0
"0*0
ue*g
"9*0
"0*0
"0*8
mo*fl
mo*o
mB*o
"0*0
"«0*0
"0*0

"0*0
"0*8
"0*0
"B*0
"0*8
"0*0
mo*o
mo*B
mphg
mo*0
mO*B
mo*o

Route
EPC
VMM

•10
830
130
88
220

130000
13800

2.3
214
818
282
47.0

•10
830
130
M
220

130000
13800
23

21.8
818
282
474

Route
EPC
(MM

"0*0
"0*8
"0*8
"8*8
"0*0
00*0
mO*0
1X0*0
me*«
mgfto
mo*o
"0*0

"0*8
"0*8
"0*0
"8*0
«0*0
"0*0
•M*e
mgftB
•"0*0
"8*0
mo*0
"0*4

EPC
SitocUd
torHianl

CilouWM<(1)

M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M

Mite
(NorvCmoK)

1.1E-007
74E-OOB
18E-008
82E-OOB
24E-OM
14E-OD5
HE-009
28E-007
24E-008
• 8E-OOS
3.4E-OOS
97E-008

1.3E-007
O.OE-008
10E-OM
10E-008
24E-008
KC-005
19E-004
2.SE-008
72E-007
OOE-008
3 IE-008
53E-007

(NmCnxr)

mglVg-di,

mglko^ky

OOM(2)

20E-OOS
50E-O04
50E-003
1.0E<000
4.0E-004
30E-OD4
40E-002
24E-002
70E-003

20E-008
SOE-004
SOE-003
1.0E*OOO
40E-004
30E-004
40E-002
24E-002
70E-003

CulMMIlllflUlJd

N/A
N/A
NfA
N/A
NfA
NIA
N/A
NfA
N/A
N/A
N/A
N/A

N/A
NfA
NfA
N/A
NfA
NfA
NfA
N/A
NfA
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
NfA
NfA
N/A
N/A

N/A
NfA
NfA
NfA
N/A
NfA
N/A
NfA
N/A
N/A
N/A
N/A

(1) M»dMii.gpid8c (M) or Route-Spielte (R) EPCI ill did far
(2) Ctnrfc.

Told Hiard Mn AOTOM Al Eiemn RoutM/P«

Hun)
Quoltant

4 IE-004
53E-OOS
3 IE-003
18E-OD8
44E-004
87E-003
24E-O03
14E-003
8.2E-004
18E-002

S2E-004
48E-005
2BE-003
1SE-OD4
83E-OOS
24E-003
22E-004
13E-OD4
79E-009
8SE-003
24E-002

- - R«*r«ne» Dow not mlttli. VM
HX-HalfafetUt



TABLE 7 S RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE 8AYREVILLE. NEW JERSEY

Exposure
Route

•n^ais,---

Derm*

Scenario Tknefranw Currant and future
Medum: Sedment
Exposure Medum: Sedmenl
EicosimPoM AOC4-AKC
Receptor Population Are* Residents (Trespassers)
ReceplotAgc Youm(12-17years> _

CtMrricat
ofPotoMI

Concern

Benzotalpyrene
Diettln
Arodor-124e
Arodor-1254
Arodor-1280
2.3.7.8-TCDO «quV
Anhmony
Arsenic

Copper
Silver

(Total)
Beraotalpyrene
DKMIn
Arodor-124>
Arodor-1254
Arodor-1280
2,3.7.8-TCDO «<MV
Antimony
ArMrtc
Copp"
SMvw

(Tot*)

Mxlum
EPC
VikK

(068
41

2100
S7500
2100
00«
M
48

1493
321

1000
41

2100
57500

2100
OOB
2»
4«

1493
321

M«km
EPC
UHM

~"uBSg"
mAg
uglkg
ugftg
uo/kg
ug«B
meAfl
mQ»g
moAO
mg*o

uoAg
uglkg
ugftg
uglkg
ugAg
uglkg
mgfkg
mgAtg
mgftg
mglkg

Rout*
EPC
VXue

iooo
41

2100
57500
2100
008
20
48

14B3
321

loaf
41

2100
57900
2100
008
26
49

14«3

321

Route
EPC
units

uglkg
uglkg
uglkg
uglkg
ugAg
ug*g
mg*g
mglkg
mglkg
mglkg

uglkg
uglkg
uglkg
uglkg
uglkg
uo/kg
nglkg
mglkg
mglkg
mgAo

EPC
SHected

farHaant
CilculaHon<1)

M "" ::

M
M

M
M

M
M
M
M
M

M
M

M
M
M
M
M
M
M

M

Mate
<Non-Cancer)

"121-007
49E-OOB
25E-007
69E-006
25E-007
98E-012
3 IE-008
5 BE 008
18EOO4
3K-009

14E-007
45E-ODD
32E-007
89E-006
32E-007
2 6E-012
29E-007
I8E-008
18E005
35E-008

Make
(Non-Cancetl

UnHi

mg*»oay
mglkg l̂ay
mgA»*y
mg*»*y
mg%g-oay
mglkg-day
mtfkg-oay
mglkg-oay
mgAa-diy
mglkg^ay

mg/kg-day
mgk^oay
mglkg<iiy
mglkg-diy
mglkg-o>y
mglkg-oay
n>9*9-*»
msA»a.,
moAg-oay
mglkg-oay

Reference
Do«e(2>

SOE-005
-

20E-005
-
-

40E-004

30E-004

40E-002
50E-003

~Z"

50E-005
-

20E-005
-
-

40E-004

30E-004
40E-002
50E-003

Reference
DoseUrtti

moAffdiy
mglkg-oay
moA9-dey
mg/kg-diy
mglkg-oay
mglkg-day
mglkg-aay
mglkg-oay
mglkg-oay
mg^g^y

mgftg-day
mglkg-oay
mglk»oay
mg*g-oay

mg/k»-*y
mgkg-oay
mglkg-oay
mglkg-aay
mglkg-diy
mgftg-day

Refenmce
Concentration

rTO
N/A

NfA
NIA
N/A

N/A

NIA
NIA
WA
N/A

TK
N/A
N/A
WA

NIA

f#A
N/A

N/A
r«A

N/A

Reference
Concentration

Until

-•""•HW"~~~

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A

N/A
N/A

N/A
N/A
r«A

Hazard
Quotient

98E-O05
-

35E-001
-

78E-O03
20E-O02
45E-003
7 7E-003

'' 3U-SSJ

90E-005

4 4E-001
-
-

72E-004
5 4E-003
4 1EOO4
7 IE 004

456-001

'~"~ Total HazirdTnoei Across AJ E«po»ure Routej/Pathwayl |[ « 3E-001
(II Mwium-Sp«J«c(M)w Route-St»c«c(RI EPC urtectedlor heiardcilcuUlion
(2) Chronic

-- - Reference DOM not available, therefore Hazard Quotient not calculated.
N/A - Not Apj»cacfc>

Ooto
U1



TABLE r 5 RME
CALCULATION Of NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAb COMPLEX SITE. SAYREVlLLE. NEW JERSEY

Eqxmre
Route

Ingnlan

Dan*

Scenario Tifneframe: Curanl md Wi/e
MedHm: Sedhrart
E«j>o*n MedHm: Sednwrt
E«po*n>Pt*t AOCS-D8M
Receptor PopuMon Arae Reatdert* (TreapaMen)
ReceplflrAge You»«12-17year»)

Cherrtcal
of Polar**

Concam

Btt vo(B')irl 1 etci •
D0IE04t>)fluUH(lm

Bemodlpyram
hdeno<1.2>cd|pyrane
Arodcr-12S4
Anerlc

(Tdri)
DcilCOfOVtf IBC4T18

DflviXb)iuuiai0i0ne
B«rco<f)pym
Meno(1.2.̂ cdlpyrmB
Arodor-1J5<
Arvrlc

(TOI*)

MMftjn
EPC
VKue

300
730
300
230
470
4030

300
730
300
220
470
4030

MwfcJll
EPC
UrtH

— ŝ«r
i«*g
i«kg
i«*g
U0*0
mgykg

io*g
141kg
i»*g
mlkg
t«kg
mgfcg

RoU«
EPC
Value

MO
7X
300
220
470

4030

300
730
300
220
470
4030

RoUe
EPC
UrMi

ug*0
"0*0
UpAg
UWkg
mpAo

UOltg
ugfcg
UB*g
ug*tg
up/kg
upAo

EPC
Selected

for Hanrd
CakxMond)

•"' M ' ••"
M
M
M
M
M

M
M
M
M
M
M

Make
(Ncn-Canoar)

36E4M
80EOOO
36E-00)
26EOO«
56E-OOS
48E-004

43E-OCW
10E-007
43E-OM
31E-006
72E-OM
13E-004

iMie
(NorvC«nc«r)

Urttt

mo>gAy
mo*(K)ey
moAeoiy
">9*o-day
mgAfrdey
mgAtg l̂ay

moAo l̂ay
mg«cĝ lay
mg«i»<lay
mg*0rday
mg/ko/day
mgfc^day

Reference
Oow(?)

:--
20E-OOS
30E-004

-
-
-
-

206-005
30E-004

Referance
DoMUrtlf

mgfcg-aey
mg*g-day
nwkg^ay
mo*B-day
mo*B ŷ
mg/ko-dey

mglkg-day
mg*Î day
mpAg-day
mg*e-day
mg*B-d.y
mg«tg-day

Rafarence
Cun-atalon

N/A
N/A
N/A
N/A
N/A
N/A

WA
N/A
N/A
N/A
N/A
N/A

Reference
Concenralon

Urttt

.._ NW- ......

N/A
N/A
N/A
N/A
N/A

NTS
N/A
N/A
N/A
N/A
N/A

TOM Hanrd Index AtroM ft Expo&re RoUn/Prihwiyi

Hazifd
Cuolert

-

-
-

28E-OOJ
16E»dOO

" i 6E.4»
-
-
-
-

36E-003
4 4E-001

' 45E-fl81
2 IE'000

(1) MeduTtSped«c(M)CTRcU»-Spedlc(R)EPC»alec*adfcrhanrdcalcuW<xr
(2) Chrortc

- - Reference Dote not avaNeUe. twefore Hanrd QuoMrt not calaMed

o
oto
Ul
U1



TABLE 7.S.CT
CALCULATION Of NOrtCANCER HAZARDS

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE, 8AYREV1LLE, NEW JERSEY

E*c~.
RoJt

tanion

Onnrt

Scmfo IhmHm: CunriMl
Itadun: SidinOTI

EgxmraPdrt: AOCS-OSM
Rtctptor PofuMlonr AIM Rnldi
RmpKrAoK YoUh (12-17 ym

Charted
rfPdvM
Coran

!S£S£,
Bnocilptnra
H*no<1.2.3«l>p»r»m
*rodor-12S4
tnmie

from)
BvnKilvCnnni
Bna(b)tjDnrflw«
B*«o4«lpyn
Mra(1,2.34d)|iyw»
Arodor-1294
ArMTlc

(TcM)

«5»"" — ~ ——

M (TfMpMMn)

MMkm
EPC
VMM

s»
407
300
220
387
1*17

300
407
300
220
307
1*17

M4dun
EPC
Urtti

^
uv<v
uyko
>W4
mote

>«•«
>V*V
14*0
i«*g
î kg
mO*8

Rate
EPC
VriUi

407
300
220
367
1917

300
407
300
220
3)7
1*17

ROM
EPC
Urttt

leftg
m*g
H)*g
m*B
mote

iofca
ugte
m*<B
u»*g
l«*B
uote

EPC
Sttactod

lor mart
CtfoMond)

H
M
M
M
M
M

M
M
M
M
M
M

H*.
(NorvCmar)

SK-OH
4BE-OM
3.8E-OM
2SE-008
4SE-OM
2.3E-004

43E-OM
5SE-008
43E-008
31E-008
OOE-008
63E-005

M-<.

(NoryCvnr)
LHti

n t̂etj
motediy
mote<i>y
mpteoiy
(notedly

mated*
matediy
(notedly
(noted*
meted*
meted*

Rofamt
DOM(2)

••

-
-

20E-OOS
30E-004

-
-
-
-

20E-005
306-004

R««ne.
DoMLHtl

mote îy

motediy
(noted*
(noted*
(noted*

motediy
(noted*
meted*
(noted*
(noted*
mated*

ToMHmntMn

RKmo.
Conc*««lon

fW
N/A
N/A
NM
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

(AcroM A1 Eiqxmjf

RlftiKILV

Cornrtnlon
UHll

N/A
N/A
N/A
N/A
N/A

N»
N/A
N/A
N/A
N/A
N/A

RoUtMff'ltMVy*

Huvd
Cuolvt

:_-
23E-003
77E-001
77E-4W

-
-
_
-

30E-003
21E-001
21E-001
9(6-001

(t) M«c»JT>-8p«d«c (M> cr
(2) Qrortc

ter hmn) cOaMlon.

— - Rctannov OoMfiot •
N/A -

O
O
KJ
in



TABLE 7 5 RME
CALCULATION OF NON-CAfCEH HAZARDS

REAOONAaLE MAXMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. 8AYREVILLE. NEW JERSEY

SctniriotlmdniiM CwrantmlMw*
MKfcniMMrt

EivonnPoM AOCa-RR
Riot** PopuMlon An* RxMinh (tmianxo
RanpterAgi Yomh (12-17 »M™)

ChMOl

otPfMriM
Conown

*-.

(ToM)
ArMrtc
CORMT

(ToMO

MHtun
EPC
VMM

2200
3960

2200
sseo

Htodiln
EPC
LMh

mgK<g

ntfkg
mffkg

Roul*
EPC
VtkM

2200
3980

2200
3580

Rout*
EPC
LHI>

mglhg

fng*o
mgflq]

EPC
SriMlxl
IbrHlWT)

M
M

M
M

MM.
(NnvCtncw)

28E-004
43E-OM

73E-009
396-005

""«-.""
(Non-Cincm)

Units

———— ,

m|A(K*y
mtfVo-*,

R«tarence
Oo9^(2)

30E004
40E-002

30E-004
40E-002

R|tofTO.

DOMLMII

——————

imAiHtay
mtfkg-dly

Rrtrwc.

ConcoHntlon

KVA
NTA

N7A
WA

R.h,m.

ConcwAMIon
umti

NIA
N/A

N7A
WA

Huard
Quolilnl

9 8E 001
1 IE-002
9 6E-6t)l
2 4E-001
XE-004
24E-001

Todl H>an) hdK ActoM Al Eipcmjte Rouln/Pittiwiyt l[ 1 1E«000
(1) Mtlluni-ai»c«c(M)orRoite-SpMMe(R)EPCMlMl«dliirhi»t<lnkiMlai.
(2) Clnrtc

- - R«fcranc* COM not I rt Quo»«rt ml c»kx*t»d

o
oto
in-j
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TABLE 7 M RME
CALCULATION OF NON-CANCEH HAZARDS

REASONABLE MAXMLM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

E«POM*

Route

l"8""°n

Om™l

(1) M*dum-Sp«
(2) Chronic

MKfan Sdl
Eipxurt MloTun: SurfetSol
bpMin Port AOC 1 - HRDI
RMoptor PopUMon: SlteWoi
RmptorAgr Adul

. . .

Chtnfcii
ofPctertM
Concern

Arodor-1246
Aroolor-1254
Arodor-1260
Afcrrinum
Antimony
ArMMc
CicMun
Coppw
MK r̂m*
NkM
SIMr
TMkm
VOTKhm

(ToM)
Dtalchn
Arottor-t246
Aroetor-1254
Arador-1260
AUHnm
Antimony
ArwrM
CicMum
Coppw
MingwtM
Mdm
Sftnr
Thllun
VMKkn

(ToM)

ate (M) or Roult-SpMMc (R) I

_.=..
1
3
tan

UfOan
EPC

V-U"

9500
890
720

14290
34
53
45
433
420
108
30
1

64

120
0500
850
720

14290
34
53
45
433
420
106
30
1

64

PC Mtaded tor huird ata

MMum
EPC
LMtt

"9*9
"9*9
"9*0
"9*9
"0*9
"9*9
"9*9
"9*9
"9*9
"0kg
"9*9
"0*9
"9*9

"9*9
"9*9
"9*9
"9*9
"9*9
mgltig

"9*9
"9*9
"9*9
"9*9
"9*9
"9*9
"9*0
"0*9

iMIon

Rout*
EPC
Vifae

9900
190
720

14250
34
53
45
433
420
toe
30
1

64

120
9500
190
720

14250
34
53
45
433
420
108
30
1

64

Route
EPC
Until

"9*9
"9*9
"9*0
"9*9
"9*9
"9*9
"9*0
mo/kg

"9*9
"9*9
mo*a
mgfkg
"9*9

"9*9
"9*9
"9*9
"9*0
"9*9
"9*9
majfNg
"9*9
"9*9
"0*9
"9*9
"9*9
"9*0
"9*9

EPC

toKiard
CaloJMion(l)

M
M
M
M
M
M
M
M
M
M
M
M
M
M

B
M
M
M
M
M
M
M
M
M
M
M
M
M

MiU
(N*vC«oc«)

59E 008
47E-008
42E-007
35E-007
TOE-003
1 7E-006
26E-OD5
22E-006
2 IE-004
2 IE-004
5.3E-OD9
19E-009
49E-007
31E-005

" e«e:6o7
76E-005
88E-006
57E-008
8 IE-003
19E-006
91E-009
2.6E-007
25E-004
24E-004
82E-005
17E-005
5 7E-OD7
36E-OOS

MMw
(Non-Cmnr)

Urtt.

S9*a>5ji
mo*o-d.y
mgAa-diy
"9*9°̂ y
"9*9"̂ *y
m»»»*»
"9*9-diy
mo*e-*y
mg*g-di>
mg*o-diy
mafka îy
moAg-diy
rno*o-*y

mfiV<*1

liJAa-iy" "'"
mglka-diy
"9*9-*y
mglka-diy
moVffdi,
mgflt̂ diy
tT^*9-*y
fn9*o-di»

mg*P/4ky
mg*o-*»

m9*o-»y
mgMg-iky
"g*a/<tiy
mgAg-diy

Rtttr«nc*
Do«(2)

~ B6E-CJ«

20E-009
-

1 06*000
40E-O04
30E-004

10E-003
40E002
24E-O02
20E-002
50E-O03
70E-005
70E-003

"loE-doT
-

20E-005
-

10E<000
40E-004
30E-004
toe -003
40E-002
24E-002
20E-002
50E-O03
70E-OO9
70E-003

OOM Until

"»T'9<fiy
"9*»ai>
ingk îky
•ng*g-«y
"9*9^7
"ghgKky
"9*9*>
maka-cky
mgka<ky
"9*9-*>
"9*»*»
ntf^e-ftay
mg*g-*»
mo*g-*y

" S»*»diy "
mo*»*y

"9*9-*»
makg-dpy
ma«a<by
010*9. dty
"9*g-*y
mo*9-*y

"9*»*>
mg*o/aty
m9*»*y
mu*tf'*y
mg*o/diy
"9*9-*y

Conrartradon

"- NW '
NIA
NM
WA
N/A
N/A
N/A
N/A
N/A
NIA
N/A
N/A
N/A
N/A

—— ^- ——

NM
WA
N/A
N/A
N/A
N/A
N>A
NTA
N/A

WA
WA
N/A
NIA

R0tar«nc«

Until

~^~m ~~
N/A
WA
N/A
NIA
WA
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
NIA
N/A
NIA
N/A
NIA

Huwd
Quotl«nl

TSE-OOi

2 IE-002

70E-003
42E-003
8 7E-002
22E-003
5.3E-OD3
86£-003
28E-003
29E-003
70E-003
4JNE-O03

r T.5E-bbl '
14E-002

34E-001

8 IE-003
4 BE 003
30E-001
28E-004
8 2E-003
loeooj
3 IE-003
3 4E-003
8 IE-003
52E-003

"
Tolll Humd Indll Aero« AH E«OMn RoulM/PMnmyi

- R*tem« DOM nd i •rtort Hurt OurHKM not ericuMM



TABLE 7 8. RME
CALCULATION OF NGttCANCtR HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

Eifmura
Route

mgMMn

Denral

ScWtoTirfleHme: Fdur.

ExmuraMedkjm: SurhotM
EjqxmnPoH AOC2-ADC
Recetfor PopUHIon SteMMHra
Receptor Agi A(U

Own**
ofPotenlal
Concern

BeruMnenmncene

BenBdlpyrane
Mm* 1 .2,3-cdlpyrene
OUnjDd h>»<tiec»ne
Aktm
OMdXn
M»Uiu«)lHui
Aractor-1241
Afodor-1290
2.3.7>tCOO«Mv
Antimony
ATMTM

(Total)

Benaxetpyrene
tocfenol 1 .2.3-cd)pyh>ne
0«xrao(>.hlMrnnni
Aktm
OMdrtn
MeVmrychtor
Arodor-1241
Aroctor-1280
2.3.7.8-TCDOeouV
AiMnony
ATMriC

(Tout)

Medkm
EPC
VMM

21000
30000
20000
12000
2300
400
740

MOOOO
34000
2900
0301

32
3840

21000

20000
12000
2300
400
740

MOOOO
34000
2900
0308

32
3840

(Axiom

EPC
LMte

uglkg
uglkg
uglkg
utfkg
uglkg
uglkg
ug*g
uglkg
uglkg
uglkg
uglkg
itiglkg
mglkg

ugkg

uglkg
ugikg
uglkg
utfkg
ug*g
uglkg
uglkg
uglkg
ugfkg
mglkg
mglkg

RouM
EPC
VMM

uto
30000
20000
12000
2300
400
740

Mdooo
34000
2900
0308

32
3840

21000

20000
12000
2300
400
740

980000
34000
2900
030B

32
3840

Route
EPC
Un«>

ugikg
uglkg
uglkg
ugikg
ugfkg

ug*g
u0kg
ua*<g
uglkg
ugfkg
mglkg
mglkg

ugfkg

uglkg
Ufftg
utfkg
uglkg
uglkg
ugikg
uglkg
ugfkg
mglkg
mglkg

EPC
Srtctted

torHuvd
CriaMlond)

" M'
M
M
M
M
M
M
M
M
M
M
M
M

M

M
M
M
M
M
M
M
M
M
M
M

mMn
(NoivCincer)

46E-OOS
15E-009
BSE-006
9«E-008
1 1E-008
JOE -007
38E.007
48E-004
17E-009
12E-OOB
1SE-010
18E-OOS
HE-003

18E-004

1 SE 004
89E-OOS
1 7E-OOS
23E-008
42E-008
98E-003
27E-004
20E-009
93E-010
1 8E-OOS
82E-003

M«a
(Non-Cme«)

Urttt

zzz
m»*o-*y
mg*(K*y
mgfkg-ihy
m»*o/*y
mgkg-diy
mglkg t̂ey
mglkg-diy
mo*B-*y
mg*if*y
mgfkg-diy
mgfkg-dly

rngftgnby

mgfkg-dey
mg*»»y
mglkg-dly
mg*B-d.y
mglkg-diy
m»*g-<»y
mgfkg^diy
m»*ff*y
mgfkg-diy
mgfkg^ky
mgfkg-diy

R »̂nc.
OOMI2)

-

_
-
-

30E-009
JOE-005
90E-003

-
-
_

40E-004
30E-004

-

_

-
-

30E-009
90E-009
50E-003

-
-
-

40E-004
30E-004

Re*mnc*
DOMLMIl

,̂
i»9*»*y
mglkgdiy
mgtkgOiy
mBVg-diy
m»*»*y
mo*»*y
mgfkg-diy
mglkg-diy
mtfkg-oiy
mglkg/diy
mgfkffoky

mgfk»di>

mglkgdiy
mgfkg-diy
mgllvdiy
mglkg-diy
mglkpaky
mgfkffdiy
mglkg-diy
m»V»diy
mglkgdiy
mglkg-diy
mg*o-»y

R*«lrenc>
Cennnlraltan

- TW • '
NfA
N/A
N/A
NfA
NfA
NfA
NIA
WA
N/A
MA
(*»
WA

NfA
WA
N/A
WA
WA
NIA
N/A
N/A
NIA
WA

RMKinee
Concentration

Uriti

NIX

WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

m

WA
WA
WA
WA

WA
WA
WA

WA
WA
WA
WA

Huvd
OAnllenl

-

_
_
-

89E-003
73E-003
08E-002

-
_
_

39E-002
99E>000
8(6.000

-

_

-
-

78E-002
8 4E-002
1 tE.OOO

_
-

48E-002
21E.OOI
JJErtOJ

Tolll Huird hxto» Acrou Al E*x»ura RoutMfPMtonyi
(1) M«dJuihSptcr»c (M) or Rente-SpicKc (Rl EPC MUtted tat tuard
(2) Chronic

- - R*tar«nc« DOM not •v*Ni
NtA - Not Ap(ic>tM

i. Itwetora HiardQuHtort not ufcuMid

O
O
to



TABLE 7 6« CT
CALCULATION OF HON-CANCEH HAZARDS

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVKLE. NEW JERSEY

EVOW*
Roil*

Ingnfon

___ .,_
DtfTMt

Sarifo Tlm»Hmr Fukn
M*dXiivSol
E*o«nM«lun: SufmSol
EjmtraPalrt: AOC2-ADC
B>optor PoptMlflflc 9to Woftnr
Rec ĵtorAq. AdJI

awife*
ofPotorM

Concom

Bcraotijflrwncn
Bom(b)Amfiw
BcinMpmm
Wmo(1.2>cd)(i|nr»
9tMTEO(l£l)M4TMW

Attln
n**m
HMtMiftta
Arador-124«
Arodor-1260
2.3.7>TCDD«Mv.
Arthnarv
Anortc

(ToW
BwmX«)»ii»uii»
Mm<b)lkj<nrihn
Browwnm
Mmo(1.2>c4)Bj(m
CMNiwXiMvtnemt
AMIn
O*Mn
McVwdcycHor
Amdor-124«
Andor-12M
2.3.7.8- TCOOxjUv
Aftray
AfMrtc

(ToW)

- -•' "

MMlun
EPC
VMut

«n
7M1
5343
3291
2532
114
200

72623
7S5»
1900
0.15
2.7
46

4534 "" ~~
7641
5343
3251
2532
114
200

72623
735*
1500
0.15
27
46

- - = - - -_ . .--

M«*jn
EPC
Urttl

"\S^ "
**o
U0*8
u»«a
ug*g
^*a
i««g
H»*B
n»*g
>«m
l«*g
"B*g
me*g

M04tg
IVkg
"9*8
ug*g
ug*g
i«*g
<«*>
L«4«

>«*«
m««
U9*»
mgfeg
makg

Roirt
EPC
Vriui

-»w
7M1
5343
3251
2532
114
200

72623
7356
1500
0.15
2.7
46

4534
7641
5343
3251
2532
114
200

72623
7359
1500
015
27
46

RoUo
EPC
UrttJ

ugftg

IVkg

EPC
Satoclod

ferHuord

M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M

(Noodncer)

41E-007
186-006
116-008
856-007
516-007
236-008
406-008
156-OOS
156-006
306-007
306-011
546-007
926-006

216-005
3.76-005
256-005
156-005
1 26-005
4.1E-007
7.2E-007
286-004
376-OOS
7.86-008
166-010
• 7E-007
506-005

(NorvCtrmr)
Urltt

mglkastoy

mg*g4ly
mgfcgoty
mg*g4iy

DoM(2)

JOE-005
506-005
506-003

406-004
30E-004

306-005
50E-005
506-003

406-004
306-004

Reform*
DowUrtti

mgfcb-diy

mgftg-diy

mg/kniy

mgfcg-dty

mgkg-diy

N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Concorkiton
Urtfr

NVK
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

76E-004
806-004
296-003

14E-003
316-002
366-002

146-002
146-002
52E-002

246-003
17E-001
556-601
296-001

(1) Me<iint«MlMe(M)arRaU*-3p«Mc(R)EPC
(2) Qvoric.

•oloctod for hflnrd cojotjolon.

• Dow not MMU*. tiorofora Hmzma On
N/A-MolAp(«c«U.



TABLE 7 (• RME
CALCULATION OF NOUCANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAO COMPLEX SITE. SAYREVILLE NEW JERSEY

ingMMon

Sc îrto TftSrtSi ?55i - -
M*4um:Soll
E«x>«»<M«Itj..i SurnoSol
Ewmn PoM AOC3-SPD
R*M0or PopMfon SK«Work«r
R«M0orAg>: Adut

Omital
ofPoMKW
Concern

lraMno<1.2.3̂ dlpyrafM
MtViOMjicHor
Muntoum

Anuw"

Cots*

ThMum

(Tool)

Bflrao<b)lluorMh«n»

Mn«K1.2.3-«llpyran4>
HMtciiftMui
AtMrun

Coppv

ThMum
Vmdum

(ToteO

1

—— --—— - ——————————————— - "

Mtdum
EPC
VMM

tWi

14M
1302

050000
(432

1519

0«2

1701
28M

1362
•sown
(432

1519
215
0.92
37

. — . . — - -

Midum
EPC
Urflt

•~^RT '

uglkg
"9*0
u»*g
mo*0

mg*g
mg«g
Mgttg
mgfcg

uo*g
uo*g
ui/kg
ug*g
utfkg
mg*g
mp*g
mglkg
mglkg
-0*g
mglkg
mglkg

"

Route
EPC
VMM

" ifiif ~

1302
950000

(432

1519

082

1701
2(93
1499
1X2

850000
(432

1519
215
082
37

-

Route
EPC
Urttt

'uiikg
uglkg
ugtg
uglkg
uglkg
mglkg
murtiu
mglkg
mg*g
"iA»
mglkg
mglkg

uglkg
U0kg
ug/kg
uglkg
ugfkg
mgkg
mglkg
mglkg
mglkg
mglkg
mglkg
mglkg

EPC
Sri«l«d
hrHurd

COcuMondl

~'M "
M

M
M

M
M

M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M

-- . - . . -

Hlkt
(Ncn-C«mr)

" t~3tW~'
14E-OO8
72E-O07
84E-007
326-004
41E-003
83E-000
12E-005
74E-004
116-004
45E-007
186-005

136-005
2 IE-005
1 IE-005
90E-000
37E-003
4 (E-003
876-008
4 16-009
876-004
126-004
526-007
21E-005

_ _ _ _ _ _ . _ __._ _ . .

InM*
(Non-Cntcw)

IMll

•mgiVdt." -
mgfk0.diy
"ii*ir*y
mgkgnfcy
mg*»»y
mglkg-dvy
»iî Vv4ly
mglkgntiy
mgflt(H_toy
mglkt̂ dty
mgUcg-cby
mglkgdiy

mglkg ĵiy

mglkaoky
mglkg-ifey
mglkfl-diy
mgAtg-ctay
n>B«i»o.iy
mg*IKhy
mglk(fdiy
mono-Ay
mg*»«»y
mglkfrdty

Dot»(2)

=;=~v- "-•
-

50E-003
10E*OOO
40E-004
30E-004
40E-002
24E-002
70E-005
70E-003

._...

50E-003
tOE<000
40E-004
30E-004
40E-002
24E-002
70E-005
70E-003

----- — - -

Referanc*
DowUnM

""WSg-Sy"

mgll«diy
mg*ff*y
mglhg-diy
mglk^Ay
mtfkg-cky
m(A»*y
mglkg-d»y
mvkg^y
mglk»di,
mglkg-diy

mofkifiy
mjAe-di,
mgllig.<ky
n>(Ao-(ky
mglkg-diy

mo*»*y
mglkg^diy
mglkg-diy
mglkg-Ay
mglk»diy
mglk̂ diy
mtfkffdiy

^ T^:=^r-:-;—

Rvfeftnc*

~" rof== ~
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

' wT.— '
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

-r -_ -^=-L-_

Conortrrton

~= wT"~ -~~
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

" m •"

WA
WA
WA

WA
WA
WA
WA
WA
WA
WA

— — . _ . . _ .

HUHtf

QuolU-4

= • -.- - -

84E-002
4 IE-003

3 9E-002

44E-OJ3
64E-003
28E-003

" i (E-dSi

7 4E-001

2 4E-002
1 4E-Odl
2 2E 002
5 IE-003
75E-003
30E003
94E-0-(

(1) M«dum-8p«ct«c (M) or Route-SpX-Mc (R) EPC nhcrtd tor hMrd MteaMkm
(2) Chrorto

Tom Hun) m*. Acron Al E'npiwn Rorfn/Pilnwayi

- • R««innc« DOM not •
WA-NolApploM



TABLE 7 6> RME
CALCULATION Of NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAO COMPLEX SITE SAYREWLIE. NEW JERSEY

o
oto
0\
w

EiejoMjro
Rode

'**"'

DerrniT^

Scenerio TTmell»ne: Future)
MeoVn:Soll
CitpowJr4 Mwtum" Swtoov SM
Eipoeure PoM AOC4-ARC
Receptor PapuWon Site Worker!
Receptor Age: AoUt

CMmlol
o(PMei*li!
Concern

!>en»o|b)»4iuTiiiitiene " "~"
BeraolDpyrene
HeidKMorobutwIene

Aktln
Arodor-1248
Arador-1254
Arodor-1280
2.3.7>TCOOeu*v
Aluminum
Antlmom;
Araerec
CednUn
Copper
MengeraMe
HUM
SKver
TheHum
znc

(Totel)
â ryMbnVnnlhine
Beraoltmrene
HencMorobuledene
HnoKMoroeyelopenteclOTe
Aktln
Arockx-1248
Arodor-1254
Arodor-1280
2378-TCDOeojiv
Aluminum
Antimony
Areertc
CeeMun
Copper
Meiiu»i«i«
McW
Silver
TMtum
Znc

(Tetefl

= ---^= —— -" : - - - -T

Medun
EPC

VHue

2600
1800
8MO
57440

22
181
1641
485
0.2

19500
16
S7
37
5*1
461
298
287
072
•172

_ ___ _-

1600
6600
57440

22
691
1941
465
02

15500
11
27
37
991
461
296
267
072
9172

= .:-.•:--=-.= . : - .

MedUm
EPC
UnM

"ig^^"
uglkg
uglkg
uojkauyny

uglkg
ugikg
uglkg
ugikg
ug*g
mgkg
mglkg
mglkg
mg*g
n«kg
mglkg
rocAo
mglkg
mmkg
mglkg

uaA^
uglkg
uofko*nr"H

uglkg
uglkg
uglkg
u0kg
uglkg
ugftg
mglkg
mglkg
mg*g
mglkg
mg*g
mg*g
mglkg
mglkg
mglkg
mg*g

Route
EPC
Vibe

"^ 2800 v

1800
8800
57440

22
891
1941
485

02
15500

18
27
37
591
481
298
267
072
9172

2800"
1600
8800

22
891
1941
485
02

15500
18
27
37
591
461
298
287
072
8172

Route
EPC
Unit!

Hg ĵ̂

ugfcg
uofka"yn
uglkg
uglkg
uglkg
uglkg
ugikg
uglkg
mglkg
mg*g
mtfkg
mglkg
mg*g
mglkg
mglkg
mg*g
mglkg
mglkg

uglkg "
uglkg
u»*g
uglkg
ugikg
uglkg
uglkg
uglkg
uglkg
mglkg
mglkg
mglkg
mgikg
mglkg
'"fllkfl
mgftg
mglkg
mglkg
mg*g

EPC
Selected

hr Heard
CetcuWIond)

" " H •"""""
M
M

M
M
M
M

M
M
M
M
M

M
M
M
M
M
M
M

~ M

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

M
M

Intent
(Non-Cencei

""T.S«6s
88E-007
33E-006
26E-OOS
1 IE-006
4 4E-007

95E-007
23E-007
98E-011
76E-O03
88E-OOB
13E-005
18EJXM

29E-004
23E-004
15E-004
14E-004
35E-007
45E-OD3

l9E^05
1 3E-OOS
39E-005
33E-004
13E-007
7 IE-006
1 5E-005
37E-006
3 4E-010
88E003
1 Of -005
46E-005
2 IE-008
34E-004
26E-004
I7E-004
1 HE-004
4 IE-007
5 2E-003

ntefte
(Non-Cmcer)

Ur*t»

mgSJHiy
mglk»o.y
mglkfrdey
mg*»*y
mgfkg<fcy
mglkp k̂y
mgfcgifcy
mg*o<ny
rr0kg>dBy
mglkg4ey
mglkffdiy
mgmp/ifcy
mg*g4ey
mglkg<*y
mg*g<*y
mgfcg<hy
mglkg<hy
mo/k|K*y
mglkg-tty

mglkgidiy
mglkg-diy
mglkg-OBy
mglkg-cky
mglkfrdey
mglkg<)iy
mglk?oiy
mglkfrdw
mgrko-Ay
mglkufcy
mglkfroey
mglkg-diy
mo*iK»y
mglkgOiy
mgfkg-dty
'"g*g^*y
mgllcg-OBy
mgftfrAy
mglkffOky

Refer.*.
DON (2)

- - - - , ,

20E-004
70E-003
30E-005

-
20E-005

-
-

10E4000
40E-004
30E-004
10E-003
406-002
24E-002
20E-002
50E-003
70E-005
JOE-001

._._.._.

-
2DE-004
70E-003
30E-005

-
20E-005

..
_

10E*ODO
40E-004
JOE -004
10E003
40E-002
24E-002
20E-002
50E-003
70E-005
3 OE 001

RftftranM
DoMUnM

mgAffdiy
mglkg-Ay
mglkg-diy
mglkgdiy
mglkg-diy
mglkg-Ay
mglkg-diy
mglkfroiy
moAo^y
mglqMtjy

moAnHky
mglkgniiy
mglkg-diy
mgftgKfcy
mglkĝ iy
mglkg-diy
mglkg-diy
moA9-»y
mglkgHky

mglkg-iy
mglkg-diy
mgAg-tky
mglkp/diy
mglkg-diy
mglkg-diy
mglkg-diy
mO*9-t»y
mglkg-*.
mglkg-diy
mglkg-diy
mglkg^diy
mglkg-diy
mglkg-diy
mg*g-<*y
mo*g-di,
mglkg/diy
mg«o/*y
mgmg-Ay

Rotarahn
Concentration

' "~ m~~'
N/A
N/A
N/A
NIA
N/A
WA
WA
WA
WA
N/A
WA
WA
WA
WA
WA
NIA
NIA
WA

' " '" W*
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

Reference
ConcertrMlon

Untti

•~ r* ' •' "---

WA

WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
NIA
N/A
WA
WA
WA

m
WA
WA
WA
WA
WA
WA
WA
N/A
NIA
WA
WA
WA
WA
WA
WA
WA
WA
WA

HuMD
OuoHert

-., ._....

t 7E-002
40E-OOJ
JOE-004

-
4 6E-002

_

78E-003
22E-002
44E-002
18E-002
7 2E-003
94E-003
7 3E-003
28E-002
5 OE 003
15E-002
J3E.(fcl

-
-

t 9E-001
47E-002
42E-003

-
7 7E-OO1

-

88E-003
28E-002
1 5E-001
2 IE-003
84E003
1 IE-002
6 4E-003
33E002
59E-003
1 7E-002
1 3E.OOO

Toltl Heard ino»» Acrott Al Eipoeure Routes/Pemweyl t 5E»000
(t) MeaX^Sp»cmc(M)orRoul̂ SpecMc|R)EPCie1eoledtorh«ardc>lcuM
(2) Chonte

- - Rctaranc* Dow not MM*. Kwwtonj Kurd QuoMnt not clfeuWwl
NIK-Nat f



TABLE 7 «• CT
CALCULATION OF NOHCANCER HAZARDS

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVtUE. NEW JERSEY

o
o
to

&VOMT*

Route

mgMion

)wml

ScnitoTlmcnm*: Fuiû
•Mum Sol
EjpiwmMKlu": SurfkoSoi
Eifmur* PoM: AOC 4 - ARC
R*c*plor PopuMton: SMv Wortura
R*o*plor«<)>: AA*

Ctnmkal
ofPotertM
Conofin

S *̂̂ *-. ••--•-----
BmDOMnm
Hraohbratutedm

AkMn
Arackr-1246
AredoM254
Anxtor-1260
2.3.7.6-TCDD«Mv
Abmtium

*•*' '
AnMrtc
CwMum
Copmr
MwgvMMt
Mdnl
96w
TtMdM
Zinc

(TOW)
BwiKXbpuonrthMM
BOT-DOlpyraw

MJJ_ ' ^^
NMn
Aracfar-1246
Afodar-1254

r̂oolOf̂ lMQ
2,3.7,6-TCOOMuV
AkMnum

AnMrte
CMMui
CORKT

Mjuganii
McM
36ww
TMum
zinc

"•ohfl

Me (Ml or Raute-9Mdte mi PPr -- • — •--

KMurn

EPC
VM»

: = jjjv-^-
1640
1676
646
1.6
43
62
44

0.12
6616
35
97
1.3
174
123
21
6>

0.53
106

ieei
1640
1671
Wfl
16
43
62
44

012
6916
35
87
13
174
123
21
66

053
106

- - - -_- : - ———

1 ft* ha Mil r ̂ r i tftt i

-T- - - --' -

EPC
Urtte

ugikg
uglkg
uglkg
utfkg
uglkg
uglkg
uglkg
uglkg
ug*g
mg*g
mglkg
mglkg
mglkg
mo*8
mglkg
mo*g
mglkg
mglkg
mglkg

ugftg
uglkg
U0kg
ughg
uglkg
uglkg
uglkg
uglkg
utfkg
mglkg
mglkg
mglkg
mglkg
mghg
mg«g
mglkg
•"0*0
mglkg
I"B*0

Route
EPC
VMM

"~" 1684
1640
1678
846
1.6
43
62
44

0.12
N18
35
9.7
1.3
174
123
21
66

053
106

1684
1640
1678
646
1.6
43
62
44

012
6816
3.5
67
1.3
174
123
21
m

053
108

Route
EPC
unite

ugkg
ug*g
uglkg
uglkg
uglkg
uglkg
uglkg
uglkg
ug*g
mglkg
mglkg
mB*<|

mglkg
mglkg
mglkg
mglkg
mgfcg
mglkg
mglkg

uglkg
uglkg
ug»g
<v*g
uglkg
uglkg
utfkg
uglkg
"0*0
mtfkg
mglkg
mglkg
molkg
mg*g
mglkg
mglkg
"•0*0
mglkg
m»kg

EPC
0«licHd

tarHiwd
CataMtond)

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

mi
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

Inteto
(Non-Cnw)

3.4E-007
33E-007
36E-007
17E-007
32E-010
66E-009
1.2E-006
XE-009
24E-011
14E-003
7.0E-007
18E-006
26E-007
35E-005
25E-005
4.2E-006
13E-005
1. IE-007
22E-005

78E-006
77E-008
66E-008
30E-006
56E-000
22E-007
3 IE-007
22E-007
13E-010
25E-003
13E-006
10E-005
47E-006
63E-OOS
44E-OOS
7.6E-006
24E-005
18E-007
39E-006

Inteto
<Nor*C.nc«r>

UMte

mgkg ŷ
mokg^y
nWkg^y
mg%o^y
mglkĝ y
mglkthdiy
mglkg t̂ay
mglk»diy
r"9*o-*y
mo*g-*y
m»kKhy
m»kg<hy
mg*g<iiy
mglk»<ky
mgikKHy
mglkg-diy
mglfcKHy
•no*«K»»
mglkosky

mg*0-*y
mg*nfcy
mg*g^y
mgkg^ky
mgH»<»y
mgfttfHtay
mglkg ŷ
"*k»<%
"B*»M*y
mg*(f*y
mg*(Kfcy
mglkĝ ky
mo*o-diy
mglkg-diy
mglkKfcy
"sA*^y
mg*v«y
m»*»*y
mg%g-d ŷ

RmVtra
Do«(2)

20E-004
70E-003
3.0E-005

20E-005

_

10E<000
4.0E-004
3.0E-004
ioe-oo3
40G-002
2.4E-002
206-002
50E-003
70E-005
30E-001

-
-

20E-004
70E-003
30E-005

20E-005
_
_

10E«000
40E-004
30E-004
10E-003
< 06-002
24E-002
20E-002
506-003
70E-005
30E-001

RXferano
OOH Unite

mglkĝ
mglkg t̂y
i"g*g.*y
mgfcoxfey
mglkĝ y
mg*K*y
mgftflKby
mglkoOiy
i"B*(Hfcy
mg*g f̂cy
mo*»*y
mglkgKky
mgkgKky
"Wo-diy
"xAKliy
mglfcKhy
mgnvxk,
mg*g f̂cy
mg*»<ky

mglk»diy
mB*tt-*y
mglkg k̂y
mgfcgnliy
mglkpAy
mglkufcy
mglkĝ y
mglkgKky
mglk»<*y
"*k»x*y
mg*in*y
mgHm-î y
mg*(Ktay
mglkĝ iy
mglkĝ ky
mglkg k̂y
mo*o- *r
mgmg-diy
f"0*0-aiy

TeMHunlMn

RdmnM
Conomn«on

m
WA
WA
WA
WA
WA
WA

WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

ACTOM Al EJeotura

ROkrane*

Unite

WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

RoutetfPMn«ny< 1

Hurt
Ouotlwt

IK-003
24E-005
1 IE-COS

62E-004

14E-003
HE-003
6SE-003
26E-O04
87E-004
10E-003
21E-004
26E-003
15E-003
72E-005
19E-002

_
_

34E-002
44E-004
1BE-004

16E-O02

2SE-003
32E-003
35E-002
47E-OO5
16E-003
HE-003
36E-004
48E-O03
27E-003
13E-004
10E-001
12E-001

(2) Chrante

- - Rite •Mill Ooa« not •
WA-NalApplatli.



TABLE78bRME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. BAYflEWLLE NEW JERSEY

EWOW.
Route

mgriBon

... ..__._. .
Derrr*

Scenario tlmefreme Future
MerJum Soil
tifosun Medun Subeurfece Sol
Exposure Port AOC 1 - HRbo
Receptor PopuMon S«e Workers
Receptor Age Adut. . . _ - . — . .__ ——— _ . _ _.. _ _

Ctiemlcel
ofPotenM
Concern

Arodor-1241
Arockx-12S4
Aroctar-1280
Aluminum
Antimony
Arsenic
Cedmium
Copper
Mengenese
rectal
Thaeum
Venedum

(Tolrt)

Arodor-124B
Arodor-1254
A.octor-1280
Aluminum
Artflfnonv
Arsenic
Cednlum
Copper
Manganese
Mckel
Thalum
Vanadkm

(Total)

Medum
EPC
Value

1300
M

3100
10M5
51
243
44

1222
488
174
23
30

.. .. _ _ _ _ .,..._.

1300
US

3100
10885

5 1
245
44

1222
488
174
28
50

Medum
EPC
UnM

ugikg
ug*g
ugfkg
mgfkg

mglkg
mgfkg
mglkg
mglkg
mglkg
mgfkg
mglkg

uglkg
uglkg
uglkg
mgftg
mgfkg
mgfkg
mgfkg
mglkg

mglkg
mglkg
mglkg

Route
EPC

Velue

1300
w

3100
10885

51
245
44

1J22
4M
174
25
SO

- . . ._- . , .

1300
M

3100
10885

51
245
44

1222
4S8
174
25
50

Route
EI»C
Untu

ugfkg
uglkg
ugfkg
mglkg
mgfkg
mgfkg

mflfkg
mtfkg
mgffig
mgfk.
mgfkg
mgfkg

ugrkg
uglkg
ugfkg
mglkg
mglkg
mg/hg
mglkg
mglkg
mglkg
mgfkg
mgfkg
mglkg

EN:
Seleded
lotMuvd

CeteuMtlorKI)

M
M
M

M
M
M
M
M
M
M
M
M

M
M
M
M
h
M
M
M
Mu
M
M

Inleke
(NoM-Cincer)

8 4E-007
4X6008
156-008
52E-OD3
256-008
1 2E-OOS
226008
80E-004
24E004
8KE-OD5
1 JEOO6
25E-OOS

10E-005
7 7E 007
26E-005
81E-003
2»EOOe
42E005
25E-007
70E-004
28E-004
9 06-005
14E-008
286-005

Hake
(Nen-Cencer)

UMI>

mg/kg-diy
mgfkg.diy

rngnvAy
mgDn>dey
mgfko/dey
mo/kg-dey
riglk^oiy
rtglkg-oey
mjAsfdiy
ntgftpdly
mgfkg-diy

mglkg-diy
mglig-diy
rniyko/dey
mg/kg-dey
mglkg-diy
ntglkg-dey
mglkg-oiy
mglkg-dey
mgfkg^fcy
mgfhg-oey
mglkĝ diy
mgfkg-dey

-^ -

Dose (2)

2OE-005
-

106*000
40E-004
306004
106-003
406002
24E-O02
206-002
70E005
706-003

_

30E-OOS

106*000
40E-004
306004
10E-003
4 06 002
246-002
20E-002
706005
70E-003

Reference
DoM Until

mgfkg-oey
mgfkfrdiy

mglkg-dey
mgfkfrdiy
mO*0-*y
mwtg-dly
mgfkg-diy
mg*gK*y
mo/kfroiy
mgkg-dly
mg*tr«,

_ _ .

nVko-da,
mgfkg-dlly
mgftg-dey
mafkffday
mgfkg^Jiy
mg*»d«y
mo*«>a>y
mglkfroey
mgfM>a>y
mglkg.*y
mglkg-d«y
mglkg-dty

Reference
Concenlrallon

N/A
N/A
N/A
N/A
N/A
NfA
N/A
N/A
NfA
NfA
N/A
N/A

_ ,

N/A
N/A
NfA
NfA
N/A
NfA
N/A
N/A
NfA
N/A
N/A
N/A

Reference
Concenhetlcn

Urttt

NfA
N/A
NfA
NfA
N/A
NfA
NfA
N/A
NfA
N/A
N/A
N/A

. —^ _

N/A
NfA
N/A
NfA
NfA
NfA
NfA
N/A
NfA
N/A
NfA
NfA

Heard
Ouoltenl

246-003
-

5 2E-003
626-003
406-002
2 26 003
1 56-002
806-003
4 36-003
1 8E-002
35E-003

~ 1 iE-Buf

3 86-002
_

8 IE-003
7 36 003
1 4E-061
256-004
1 76 002
126-002
5 06 003
206002
4 1E-003

" 25k-001
' "~ " - - - - - - - - - - - - • - - -- - foiel Heard Index Acrow M Exposure rtoulei/Pamweys || 38E-001

(1) Medutr^Sprcrlc(M)orRoute-SpecMclR)EPCe*lectedlorhianJcelaMk>n
(2) Chronic

- • Reference Dme rat (valleMe. Itierelbre Heard Quotient not celeuWed
N/A - Not AppleeMe

O
O
to
01
01



TABLE 7 6b RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. 3AYREVILLE. NEW JERSEY

Cqxmn
Rni*

ffOin"-

Cfcrmtl

tjummnt nmonviv: nmgm

E4WW* Part: AOC 1 - HRO

RmptarAgr Adf

Owriol
ofPoUrt*
C<ran

Arodor-1246
Arodor-1294
Arlmory
Arevtc

(TcW)
B«m(i|pym
Arodor-124*
Aredcr-1?*4
ArtK îiy
Arnrtc

(ToW)

1
D
Wrt

Mtdun
EPC
V*»

41000
•200
1301
707

1348
41000
•200
13M
797

•=— - -- -..-

M«*n,
EPC
Urtti

^s
mgihO
nx»ka

i«*ig
!«*»
i«kg
mono
m0hB

Rotte
EPC
VHu.

1HJ
41000
6200
1306
707

1348
41000
6200
130>
707

ROM
EPC
urn*

i«*p
mgAtg
ms*8

u»*g
uW
uB*g
mo*«
ma/kg

EPC
S*»d«d

tar Hurt

M
M
M
M
M

M
M
M
M
M

frM*
(NonCOTur)

"""' f efrob?
206-005
3.06-006
846-004
356-004

106-005
336-004
496-005
756-004
12E-003

unit
COM (2)

206-005
406-004
306-004

20&OOS.
406-004
306-004

Rtftme
OowUrdJ

NM
N/A
N/A

N/A
N/A
N/A
NM

UrtM

NM
N/A
NM
NM

N/A
N/A
N/A
NM
NM

(1)
(2) Gnric.

-R«lnnnOe**noli

Hurt
QuoKrt

1 56-001
166»000
1.2E»000
296*000

25E«000
1tE»000
406*000

1 1E»001

•inaleiMMM.

O
O
to
a\



TABLE 7 9b CT
CALCULATION OF NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

E »̂

RoU.

frVNlon

Dm*

Scnrio UnwHrM: Mm

E*>o«nM*<lun: TrtPRSo
Evxmn Potri AOC 1 • HRD
Rwcpttr PodKot St. Wor
R*cn*orA«*: Ad*

Owrtc*
otPolvM
Coram

BnbWpyrahi
Arodor-1246
Aredor-1254
Arfmorv
ATMrtC

(TOW)
Bno(«)|iynm
Aredor-1246
Arador-12M
trtmajf
tnmte

(ToW)

1
0
Mm

_ _ ...

Mulun
EPC
V*»

iff
3662
1105
3.2
33

164
3662
1105
3.2
33

Mcdun
EPC
Urtt»

ifl*g
tWhg
KM
"W
mg*g

H>*9
m*»
m*o
mo*g
"VMg

RoU*
EPC
VMM

194
3662
1105
3.2
33

164
3662
1105
3.2
33

Rote
EPC
LMtt

<«fcg
iQfcg
l»*S
mgihB
mo*g

10*9

tg*g
mgAo
mo*8

EPC
0<»d»d

(orHuvd
CaloMland)

M
M
M
M
M

M
M
M
M
M

H*.
(NarvOrar)

576-009
796-007
226-007
946-007
996-O09

996-007
206-00!
996-009
126-009
396-005

MM*
(NorvCmwrl

Urtt>

mQWp̂ lBy
mo4fp t̂ey
ir̂ K^dty
"«*»<*Y
mgAo-<>«y

mefcpitoy
'̂ v^v '̂y
"w*»<*y
nVl̂ diy
nqikp̂ y

R«mr*
Dot. (2)

-
-

206-005
406-004
306-004

-
_

206-005
406-004
306-004

Rrfnn*
DottUhts

mo*B-*y
nvfcp-diy
mp>la>diy
mg*<|Hliy
mg*(Kl«y

inQK0 t̂ay
fn0Af̂ 4liy
fnB%9 l̂iy
fnQ^B l̂By
"18*»<*y

ToMHtnrtlrali

Rtlm.

Connrt̂ cn

NM
N/A

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

« Acron At Eipoari

Rthranc*
CorK**«lon

Urtti

N«
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

>RoUtosMhmyi

Hunt
Ouolv*

_
_

11E-002
196-003
226-002
356-002

_
_

29E-4W1
296-003
126-001
40E-061
43E-001

(1) M t̂
(2> Qvarfc.

— • Rvfvranct DOM not •
N/A-NolApplelU*.

rtCU

O
o
(O



TABLE 7 8b RME
CALCULATION OF NOtlCANCtR HAZARDS

REASONABLE MAXIMUM EtPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREWLL6. NEW JERSEY

(1)
(2) Chronic

- - Rafarartca DOM not •
N/A - Not ApplcabU

dcenerib trhielrame /Mure
Medun Sod
E»m»nMedun Subiurrace BrU
Eivoiure Pomt AOC3-ADC
Receptor PtcuMton SMWorkan
Receptor Aot^Adut . .

CharrMal
MPoterilal
Concern

ZtSSlzL '
BenMalpyrarta
Mettnrychtbr
Arodcr-1242
Amdor-1241
Anartc
ThUon

(Total)
1,3-Olctfcroetmne

Me»«j«yi.Hui
Atodor-1242
Aracfcr-1241
Anertc

""*" (Tot-)

——— «=———— - ' '=- '-

Medum
I PC
value

-saw— - - • •
4713

700000
10631
74000
an
18

300000

700000
106M
74000
821
18

Medurri
EPC
Until

"0*0
"0*0
"9*0
ugrttg
"9*0
maVg

"0*0

"9*0

"0*0
"0*0
"0*0
"0*0
mglkg
1*0*0

R«.e
fPC
Value

sscpse
3140
4713

700000
10531
74000
128
11

3BOOOO

4713
700000
10930
74000
028
u

Rode
EPC
LW(I

ug«g
"0*0
"0*0
ugfco.
ugAg
mg/tg
rngta

"o*g

"9*0
"*W
"0*0
"0>0
mo*g
mgfbg

EPC
Selected

lorHaard
Calculation III

W
M
M
M
M
M
M
M

M

M
M
M
M
M
M

Make
(Non-Cancer)

iel-boV
198-006
218-006
378-004
92C-OM
3«00«
4 18-004
888-007

228-002

398-OOt
438-003
84E005
508-004
1 46-003
108-006

Intake
(Non-Cancer)

Unm

"2SS"
nOkg-diy
rrodg-day
maftig-day
rngrkg-day
moAo-day
mo*»*y

mO*B-*>

mgAg-day
mo*»day
mgftg-day
mgAg-day
rr̂ g-da,

Reference
DoM(2)

Srjf662

-
80E-003

_
_

30E-004
706-005

306-002

_
50E-003

-
-

30E-O04
708-005

Reference
DoMUrtli

mgftg-day
ma*a-o>y
iTig»(-day
mgrXg-oiy
mg*»»»
mg*̂ o«r
rngftg-oay

mgkg-diy

rngko-day
mg*io>«ay
mgAcg-day
majkg-oay

"*'**'

R.*-̂
Concentration

r*A
NIA
N>A
KVA
MA
KI>A
N/A

•" MiA

NM
N/A
NfA
mx
MrA
MA

Reference
Concentration

Until

WA
N/A
MM
NM
N/A
NfA

N/A

NW

N/A
N/A
N/A
NIA
N/A
N/A

Total Haard Indaii Acroei At ttftaure Roulei/Parhwayi

Ha«r«:
OuotleM

046-68}

-
74E-002

_
-

14E«000
1 JE-00_|
1 4E»Ol3C
74E-001

_
87E001

-
-

47E»000
1 5E-002

"S jl«Buf
7 8E<066

rdOuoBart not eakattao'

o
o
to
<y\
oo



TABLE 7 » CT
CALCULATION OF NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

Rou.

Scwrio Til i Mr ura:
KMun:Sol
E*xnnM«duii:

KWJVPdrt: AOC2-ADC
Rvcvptor PofXjtaflort
R«C«p)orAg>: AdJI

Owrtai
ofPobrM
Ccnwin

I.MUcHcroifwii

Bno(»pym

Arodor-1242

(ToM)
1.2-ad*rMlNra
B*nto(b)8uanr«<n

Arodcr-1242
Aroder-1248

(TeW

I.MUT,
EPC
Vriut

JUTS
480
983

84833
78.8
7281
21
1

28673
490
983

84833
78.8
7281
21
1

Itodun
EPC
Urtts

£*

i«fcg
u»*W
ie*g
mgftg
mpfcg

i«*
<W<t
ugtog
u*g
uwhg
ugfcg
mg*g
m*B

Roll
EPC
V«u>

MOT}
490
983

84833
78.8
7281
21
1

28073
490
983

84833
78.8
7281
21
1

RoU*
EPC
Urns

u»kg

ug*g

mg*g

EPC
Sttactad

tarHutnl
CHoMcn(l)

M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M

(NarvC«rr«1

SJE-OOB
98E-008
1 IE-007
136-005
1.9E-OOB
1.9E-006
4.2E-008
206-007

94E-004
2.3E-008
28E-OM
23E-004
39E-007
37E-O05
2.3E-OM
38E-007

(NorvC4mr)
Urtlt

Raferem
DDK (2)

JOE-005

90E-003

306-004
706-005

306-002

S 06-003

306-004
706-005

Canartilan

N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

TaM Hurt Mn AcroM Al Gqxxm RaJn/PrtHMyi

Huird
Quottrt

17E404

2SE-003

14E-002
296-003
20E-092
31E-002

476-002

78E-002
5 IE-003
18C-M1
18E-001

(1) M*dun
(2) Clralc.

- - Raton* Don not ri Qjolfrt net c*aM«l.

O
o
10



TABLE 7.0b.RME
CALCULATION OF NOKCANCER HAZARDS

REASONABLE MAXMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

Muri
ttedum Sol
EjmumMxIum: SubMrfmSol
EwnunPoM: AOC3-8PD

<Hf
Concern

AndoM294
AndoM200 170

11000
•0*2
0.13
20

0.07
197
12
33

170
18000
9012
0.13
2*

0.07

1.2
33

(1) M»o)um-ap«c«k (M) or Reute-SpieMc (R) tPC uliolidlbf
(2) are*.

Arador-1254
AmefeM200

EPC
Uritt

ugna

Rout*
EPC

•3
104
170

11000
9012
0.13
29

007
197
1.2
33

93
104
170

11000
9002
0.13
29

007
197
1.2
33

Route
EPC
unite

ugftg

«0*g
ugftg

tocHuKd
dteuHBoMD

M
M
M
M
M
M
M
M
M
M
M

496-001
IOE-008
IOE-000
I IE-001
49E-003
4 IE-007
14E-OOS
33E-007
876-005
586-007
196-005

986-007
136-009
146-009
106-004
526-003
476-007
SOE-OOS
3IE-OOI
1 1E-004
O.IE-007
186-005

mgft̂ ky

mgkgxky

OOM(2)

306-OOS

506-003
10E<000
406-004
306-004
I.OE-003
246-002
7.06-005
706-003

2 06-009

I.OE-003
10E«000
406-004
30E-004
106-003
246-002
706-005
706-003

mglkĝ ly

ngftg^y

mgftgdiy

mgftgxky

Mranc*

NM
NfA
N)A
N/A
NM
NM
WA
N/A
N/A
NM
N/A

NM
NM
N/A
N/A
NM
N/A
N/A
N/A
N/A
NM
N/A

Cooonlfi
Unto

NfA
N/A
NM
N/A
NM
NM
N/A
N/A
NM
NM
NM

N/A
NfA
N/A
NfA
N/A
N/A
NfA
NfA
NfA
NfA
NM

ToteJ Hiwd Indn Aonm Al Eifmura RoulM/PMi«M|n

406-003

1.IE-003
456-003
106-O03
476-003
336-O04
406-003
« 46-003
236-003
74E-002

• 5E-002

216-002
526-003
12E-003
1.7E-001
386-005
476-O03
98E-003
276-003
17E-001
356-001

O
o
to



TABLE 7 6ta RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

Scananb Tlmaframa Fiiura '
Madun Sol
EvomraMadun: Taat PI Son
EapowraPoM AOC3-SPO
RacantorPopuWton: ateWortari

Coocwn

Vodor-1248
Arodor 1254

Vector 1248
Arodor-1254

(Tolrt

10.201.148
4700
820

21000
6000

77
32300

10,201.148
4700
020

21000
aooo

77
32300

MeduTi
EPC
Urtlt

uo*g
uglkg
ug*g
uo*g
ugftg
mg*a
"Okg

uglkg
uglkg
ugkg
uglkg
uglkg
mgrtig
mg/kg

Rbul*
EPC

VMue

10.201,148
4700
020

21000
•000

77
32300

10201 148
4700
020

21000
6000

77
32300

Route
EPC
Unit.

ua*g
»D*g
uo*g
ua<kg
<nAg
malkg
mgftg

uglkg
u»*g
uglkg
u»*g
uglkg
mg*0
maAg

EPC
Sitocted
IbrHuvd

CilcuMlonll)

M
M
M
M
M
M
M

M
M
M

M
M
M
M

InMn
(Non-Cancer)

50E-003
23E-OM
45E-007
10E-006
JOE-006
386-005
1 86-002

i 86-002
356-005
986-009
1 7E-004
4 IE-005
136-004
1 8E-002

InMn)
(Non-Cancef)

LMf

ng*vdi>
mglkg-diy
mglkg-diy
mglkg-diy
mglkg-diy
mOko-diy
mglkg-diy

moAo-di,
mglkĝ liy
mo*(Kliy
mokg-diy
mgkB-diy
mgDig-diy
mglkg-diy

R n̂nc.
Dow (2)

10E-OD3
-
-
-

20E-005
30E-004
40E-002

10E-OD3

-
-

20E-005
306-004
406002

1

R«tar«nc«
OoMLMIi

nglkgOiy
mg*»dty
mo*»d.y
mglkg-diy
mg*9-diy
mg*»diy
mglkg-diy

mg*fl-di»
mglVdiy
mg*»diy
mg*»d.y
mglkgKtey
mglk̂ diy
mg*OK)iy

MM Haard Index

Rrteflnc%

ConctnlrXlon

N/A
MfA
N/A
NIA
N/A
NM
NfA

NIA
WA
WA
NIA
NIA
WA
N/A

Acroii Al Eiawtura

Rrt̂ nc,
Concentnilton

UMl

N/A
N/A
NTA
N/A
NIA
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A

RoUIM/Pathvnyi

Huard
Ouonant

50e«000

-
I5E-OOI
13E-001
40E-001
S7f«HH

S«E«001
-

-
24E<000
44E-001
48E-O01
SlEifiOf
97E.OOI

(t) M>duivSp*el1tefM)arRoul*Sp«Mc<RIEPCMl«ta<lftirhUHt*cllciMlon
(2) Orate

• Rdtrane* DOM not xmtobte. tlmtan Hurd OuotliK not cOcuMxl

ooto-a



TABLE 7 Ob.CT
CALCULATION OF NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

BfXXUI
Reii*

i_^_ -».:":• -n00>ion

Owrni" """"

SianloTlfnHiw: Rin
MedimScI
E*x»m Mtdun: T*«niS«l
Enxnu«Pt*t AOC3-SPO
RiMpterPopJrtm; SMWotan
R»H*rA»i: AlU

Owirtal
o»PoNrtl*
Garam

HmttCKMlW*
B«rKK.lp>rin.
DHMTVO Î jlJV^TMCnt

Ara*r-124e
Arader-1254
Antrtc
Copper

(TaW)

mMdtomium
B**o(i)piiriM»
DwWiTBO(B /t)iri>hrenrv
Arodor-124A
Andor-1254
ATMrtc
Coppv

(TO"H)

--^---^ -..-— -̂ =™-

ktadun
EPC
V*»

1751
2000
•20
3331
7S4
21.5
3502

. ^ .. .

1751
2000
•20
3331
704
21.5
3502

- - -

=;-,--.----. 1

IMdun
EPC
Urttt

ujkg
>«KV
tg«oj
iQfcg
K)*0
nwko
mama

uo*o
ugikg
u»*g
u»*g
U9»«0
mo*8
mgftg

ROM
EPC
V*B

1751
2000
•20
3331
784
215
3502

1751
2000
•20
3331
7*4
215
3502

ROM
EPC
unt»

EPC
SttocKd
lorHtord

M
M
M
M
M
M
M

M
M
M
M
M
M
M

(NartCnar)

35E-007
4.0E-007
1SE-007
67E-007
15E-007
4.3E-O09
70E-004

83E-OOS
94E-O08
4.3E-006
17E-O05
3.K-005
23E-OOS
1.3E-003

(NonCvnr)
UMH

Don (2)

10E-003

20E-005
3.0E-004
4.0E-002

20E-OOS
30E-004
40E-002

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A

unti

N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A

To« Htnrd Htac Acron Al Eioomn R<ni«*Pil»«y»

Huird
Quoloi

70E-003
14E-002
18E-002
40E-002

63E-003

1.BE-001
77E-002
32E-002
3 1E-«1
3 SE-001

(1)
(2) Orate.

ratara Htnrd Quol

o
o
to
10



TABLE 7 » RME
CALCULATION OF NOHCANCER HAZARDS

REASONABLE MAxluLM EXPOSURE
HORSESHOE ROAD COMPLEX SITE SAYREVILLE NEW JERSEY

E<PMUt.

Route

mgeMon

Dermal

Scenario TVneftame Future
Mtdum So*
EvoeureMedunv Bubeurteee Sol
E»powir» Part AOC4-ARC
Receptor Population Site Worker!
Receptor Age Adui

Chemical
of Potential

Concern

BenaXatartrracena
BenaXblHuoranlhana
Benattalpyrene
mdanol 1 .2.3-ed)pyrena
1.2.4-TncHorobemne
Aktin
Arocfcr-1248
Arodor-1254
Aluminum
Artlmony
Anartc
Mangamne
TtaaXm
Vanadum

(Total)
TetracMoroelhene
CNorotaanaaM
BeroD<a)anlhracene
Beru«b|4uo™rtf»r»
BenaXaMnne
lndeno(1.2>cd>p»rane
1 .2.4-TrtcNoroberaana
Aktki
Aroctor-1248
Arodor-1254
Aluminum
Antimony
AnaHc
Manganeee
Thelum
Vanadum

(Total)

Medum
EPC
Value

10252
29738

703
830
787
803

112887
57
140
58

13018
21
13
133
11
43

10252
20738

703
830
787
803

112887
57
140
58

13018
21
13
133
1 1
43

Medum
EPC
Units

ugftg
ugftg
ugftg
ugftg
ugftg
ugftg
ugftg
ugftg
ugftg
ugftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg

ugftg
ugftg
ugftg
ugftg
ugftg
ugftg
ugftg
ugftg
ugftg
ugftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg

ID Medum-SpeeHle (M) or Roul»-3p«cr«c (R) EPC Mtecledfar ru
12) Ctnrtc

Route
EPC
Value

10252
2*736
703
830
787
803

112617
57
140
58

13018
21
13

133
11
43

10252
20738

703
830
7«7
803

112887
5.7
140
58

13018
21
13

133
1 1
43

Route
EPC
Unm

"9*9

"9*9
ug*g
ugftg
"9*9
"9*9
"9*9
"9*9
"9*9
"9*9
mgftg
mgftg
•"9*9
"9*9
"9*9
moftg

ugftg
U9*0

ugftg
uglkg
ugftg
"9*9
"9*9
"9*9
"9*9
"9*9
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg

EPC
Selected

forHaavd
Calculation ft)

r ,-,,-g.- --

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

Make
(Non-Cancer)

" i4t-S*i "
15E-005
30E-007
4 IE-007
38E-007
34E-007
55E-005
28E-000
73E-008
27E-008
84E-OOJ
10E-008
84E-008
8SE-005
54E-007
2 IE 005

i IE-003
1 7E-003
50E-008
82E-008
97E-008
51E-008
84E-004
32E-008
1 2E-008
45E-007
74E-O03
12E-008
22E-005
78E-005
83E-007
25E-OOS

Make
(Non-Cancer)

(jm%

mgftg/day
mgftg-day
mgftg-oay
mgftg/day
mgftg-oay
mgftg-day
mgftg/day
rngftg-dey
mgfto/day
mgftg-day
mgftg-day
mgftg-dey
mgftg-day
mgftg-day
mgftg-day
mglkg-aiy

mofto/diy
mgHo/dly
ng*9d>y
moftg/o«y
inoftg-diy
rngk^diy
mgftg-oiy
mgfkg-diy
mgftg-aay
mgftg-diy
mgftg-diy
mg*9^aiy
mg*o/diy
mgfttaiy
"OftlKky
mgftffdiy

Doo(2)

fb¥^di ~
20E-002

-
-
-
-

10E-002
30E-005

-
20E-O05
10C*000
< 06 -004
30E-004
24E-002
70E-005
70E-003

" ~i<K-5a
206-002

-
-
-
-

10E-002
30E-005

-
20E-005
10E«000
40E-OO4
30E-004
24E-002
70E-OO5
70E-003

Da»Unll>

moAg-di,
rngftg-diy
mgft9diy
mg*9-*r
mg*9-aiy
mgfkO-diy
mg*g-diy
mgftg-diy
mo*»*Y
mgftg-diy
mgftg-oay
mgftg-diy
mglhg-diy
mgftg-diy
mgfto/diy
mgmg-diy

ingftg-diy
mgftgdiy
mgftgK»iy
mgftg-diy
mg*«.d>y
mgftffdiy
mgftg-aiy
mg*o/diy
mg*o/*y
mgftgoiy
rngftg-chy
mgftg-aiy
mgftg/diy
mo/kg-diy
mgftg-diy
mgftg-dBy

Raftrwic*
ConontraUon

m~~ -
WA
WA
Hit,
WA
N/A
WA

N/A
N/A
WA
WA
WA
WA
WA
WA
WA

~ WA"
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

Ref«r0nc«
CannnlrMon

Urtti

===~ Sw ~;-
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

~~"~ ~ - - - Total Haaird We» A^« Ail Ext»«ure rWe«/Patb>wy«

Hurd
Quotient

^S4i«r
73E-004

-
-
-
-

55E-003
03E-005

_
14E-003
84E-003
28E-OOJ
2 IE-002
27E-003
77E-003
30E-O03
52E-OOJ
1 IE-001
85E-002

-

-
-

8 4E-002
1 IE-003

-
22E-002
74E-003
306003
7 4E-002
3 JE 003
OOE-003
35E-O03
58E-001
4 3E-001

o
o
to
-J
U)

- - R*«irance DOM not nwUOt. therelor* Hudtl Quotient not ufcuMed
WA-NMApvlciUe



TABLE 7 7l RME
CALCULATION OF NCWCANCER HAZARDS

REASOW4BLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPIEX SITE. SAYREVILLE. NEW JERSEY

Emown
ROM

*.«»»

tm*

Sewwio Tlnwfrwn* Fuiur* *
IMdum Son
E»potur*M><tuil: SuMc* Son
E«pown PoM AOC 1 - HRDO

Receptor Agr Hi*

ChMflkd
ofPoterJM
Conc*m

Damn
Arodor-l24(
Arodor-1294
Arador-1290
AUrtnum
Antimony
ArMric
CxMun
Copp«r
M»iiu»m»
McMI
S**V

Thalun
Vmdun

(ToM)
Dtettln
Arodor-124>
Aroetor-1294
Arocta-1280
Atartnum
Antimony
Anm*

Cadrtum
CoppK
MmgmM
MoM
Sftur
TMum
Vmwfum

(ToM)

htodun
EPC
VikK

(Jo
WOO
aw
720

14290
34
S3
4!
453
420
10*
30
1

84

120
0600
190
720

14250
34
S3
45
433
420
10t
30
1

84

MwftM
EPC
LHM

-i*5-~"
u*V«
U0*fl

>**0
mgftg
ma««
m0fhg

"<AQ
m»D«
"1A9
ntfkO
mtf*8

"B*g
««kg

uc>k«
ugto
utfog
ugftg
i«g««
mffkg

mg*
m0M
m ĥg
mg*B
"»*g
mgftg

•MW
mô hg

Route
EPC
VMM

— ' 120
B4OO
l»
720

14290
34
93
49
433

420
IM
30
1

94

120
9500

190

720
14290

34
93
45
433
420
101
30
1

«4

Route
EPC
UrtH

ug*g
ug*a

mo*B

ugn-g

mgftg

EPC
Satadxl

farHuHd
CalcuWton (1)

1 1E-O09
10E-008
B8E-007
1 7E-002
4 IE-008
84E-009
94E-008
92E-004
90E-004
13E-O04
38E-009
12E-008
77E-009

1BE-007
2 IE-009
1BE-008
18E-008
33E-OD3
94E-007
25E-005
72E-009
8BE-OD9
87E-009
1 7E-009
4 IE-008
18E-007
10E-009

(r4on-Canc«r)
LWtt

i"g*B-o»y

mg*8-dty

rngfkg-diy

mg%g-diy
mg*fr<fey

rngftg-rfcy

mgAtg-oiy

rrfl*B-o.y

506-005

206-005

10E*000
40E-OD4
30E-OO4
10E-003
40E-OD2
24E-002
20E-002
90E-003
70E-OD9
70E-003

906-009

20E-009

IOE»000
40E-OD4
30E-004
10E-003
40E-002
24E-002
20E-002
90E-003
70E-009
70E-003

Rvtoranc*
OoMUnM

iiWSSSy
mgrXg-diy

mglkg-di,

mgkg-Oty
nuAo-di,

mgf>BKliy

WA--
WA
WA

WA
WA
WA
WA
WA
WA
WA

WA

WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

CemrtrMlan
LWtl

WX
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

KM
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

folli Htarr* Mnfmti M t**r*n RoiMi/PiirMyT
(1) Ml<iui>-9|>M«eMttRMrSpt<nc(R) EPC Mlwted tor (ward elteuMlon
(2) Chronic

5 IE-002

17E-002
tOE-002
2 IE-001
94E-003
13E-002
2 IE-002
8 9E-003
72E-003
17E-002

_1 IE-002
376-001
3 8E-OD3

B9E-002

23E-003
14E-003
19E-002
72E-005
17E-003
2 IE-003
1 IE-004
B IE-004
23E-003
19E-003

~97E-601

- - Rcfmne* DOM not «v*UBt. ttw«*»« Haard Ooot)»rt not olcuWtd
WA • Not Applubto

O
Oto



TABLE 7 7« RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM flXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

ew«
Route

•onet

SeenerioTfenelronie Future
Medun 3d)
E«po*»« Modun Surface**
EiejoMoPoM ACC2-ADC
Receptor PopuWon Conetnidlon
Receptor Age Adul

Chemical
or Potential

Concern

6ofUJO<a)antnr»cene
BonaMbMluonntnone
BonaMalpyrene
Inoanot 1 .2.3-cdpyrene
Dfcanaole.roarthrecene
Aid*
Oelonn
Methcmychloi
Araclor-1248
Arador-1280
2.3.7.8-TCDOeiiJlv
Antknony
Areente

(ToteO
BenaKelenthreeene
BenBKbfluorerthene
BewKelpyrane
Mono* 1 .2.3-cd|pyrene
afcerao(a.ri)antrnceno
Akttn
OMtln
Me««irycnto
Aroetar-1248
Arodor-1280
2.3.7.8-TCDOeoJ*
Aifthiiuny
Anerie

fTotel)

Wofkere

,= -̂ -.-= = r.

Meokm
EPC

WeUe

51688 "
MtiuO
20000
12000
2300
400
740

980000
34000
2900
0308

32
3840

21000
30000
20000
12000
2300
400

740

MOOOO
34000
2900
0308

32
3840

- ,- .-=.,

Mrtun.
EPC
UnH«

"9*9
"9*9
"9*0
"9*9
"9*9
"9*9
"0*0
"9*9
uglkg
uglkg
ng*g
*9*g

" "upTkg
"0*0
uglkg
uglkg
"0*0
"9*0
"9*0
"9*9
"0*0
uglkg
uglkg
mgfkg
mglkg

Route
EPC
Vehe

51000
30000
70000
12000
2300
400
740

080000
34000
2900
0308

32
3840

21000
30000
70000
12000
2300
400
740

980000
34000
2900
0301

32
3840

Route
EPC
Urtls

"9*9
"9*9
uglkg
"9*9
"9*0
"9*9
"9*9
ug*g
"9*9
"0*0
mgfkg
mo/kg

"*9
"9*9
"9*0

"9*9
"9*9
"9*0
"9*0
"9*0
"9*9
"9*9
"0*0
"9*9
mglkg

EPC
Selected

tor Heard
CelcuMKmd)

M
M
M
M

M
M
M
M
M
M
M
M

M
M
M
M

M
M
M
M
M
M
M
M
M

Inleln
(NorvCencer)

3 Si-bos
38E-005
24E-005
14E-009
28EOD8
48E-D07
8K-007
1 JE 003
41E-005
30E-008
37E-010
38E-005
44E-003

44E-66T"
82E-009
42E-009
29E-005
48E-OD8

84E007
12E-008
22E-OD3
78E-009
40E-008
1 9E 010
9 IE 008
1 7E-003

Moke
(Non-Cencer)

UMts

intk^y
mglkg-diy
mglkg^diy
mglkg-dey
mgjkg-diy
mglk̂ diy
rtiglkg-diy
Ag/kg-dey
mglkg l̂ey
m»*9-de»
mo*9-dey
mgHg-diy

-si»iir-
"9*7dey
mgfkg-oiy
mglkg-diy
m9*g-*y
rngtcg-oly
mg*g-oiy
mg*g-dey
mglkg-diy
mglk̂ diy
mgUffdey
tngkg-dey
nglkg-dey

Relcrence
Oo«e(2)

-

-
-
-

30E-009
90E-009
90E-003

-
-
-

40E-004
30E-004

-
-
-
-

30E-009
90E-009
90E-003

-

-
406-004
30E-004

ReftKence
OoMLMtl

mgig-dty

mykg-diy
mg*g-o>y
mg/kg-diy
mgftg-diy
mg*o-dvy
mglkg-diy
mglkg-diy
mg*g.o»y
mg*gK«y
mglkpdey
ng*g-dey

masr
mg*g-dey
mO*o-*»
mokg-diy
mgfkg-diy
mg*go>y
mo/kg-dey
mgfkg-diy
mglkg-oky
mg*g-diy
mgjkg-diy
mgfkg-dty
mg*g-o«y

Tod! HuHd Me

R ênm.
Concentretlon

NIA
N<A
N/A
N/A
NIA
N/A
NfA
NfA
NIA
NfA
N/A
NIA

MA ——
N/A
N/A
N/A
NfA
NIA
NfA
NIA
NfA
NfA
NfA

NIA
NIA

>Acro<>AIEwoeuri

Reference
Concentretlon

Ur*»

—— MR— — '

N/A
NIA
N/A
NIA
N/A
NfA
NfA
NfA
NfA
NfA
N/A

' Rf* - -
N/A
NfA
NfA

NfA
NfA

NfA
N/A
NfA
NIA
NfA
NfA
WA

Roufei/Petnwoyi

Huerd
Quotient

-

18E-002
1 IE-002
2 4E-001

_
-
_

98E-002
19E>001
ISMSi

_
_
-
_

2 IE-002
24E-002
4 4E-001

-
-
-

1 3E-002
JtE.OOO

"8 M.600
2 IE'001

(1) Mtdim-ameHe (M) or Route-3md«<; (R) EPC nt»cnd far hmcd eiteUMtai
(2) Cfwortc

- - Rtferanc* Dot* not ivttMfe. (h«te*w Hmd QuotWrt no) nfcufctol
WA MolApplcrtW



TABLE 7 7« CT
CALCULATION OF NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

Raj*

ScmtoUmtam: Mu»
MufcJIlScI

E^oHnPdrl: AOC2-ADC
RmptarPoiaMart CenMurton Warfare
RmptarAgi: Ad« ___

Omrtal
ofPaNrtM
Coram

B«o<«)pvr«r»

OekMn

Arodor-1248
Aredor-1280
2,3.7.8-TCDOWfJ*.

AtMrle
(ToM)

BH
7841
5343
3251
2532
114
200

72823
7359
1500
0.15
2.7
48

4534
7841
5343
3251
2532
114
200

72823
7358
1500
0.15
27
48

(1) M»duivSp»d«c (M) er R<U»-ap«crlc (R) EPC Ntodtd tertnard
(2) Orortc

mmno(t.2>cd)pym
ObtrtHtHmtiiimm

MffmyMor
Arador-1241
Aredor-1280
2.3.7.8-TCDD«OJiv

M*aVm
EPC

M«fun
EPC
Urits

l«kg

Rou»
EPC

4534
7841
5343
3251
2532
114
200

72823

1500
015
2.7
48

4534
7841
5343
3251
2532
114
200

72123
7359
1SOO
015
27
48

ROM
EPC
unti

EPC

far Hum*
CtfaMcnd)

H
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M

(NorvCmnr)

54E-OM
94E-OOB
8.4E-OOB
3.9E-008
306-008
14E-007
2.4E-007
• 76-005
8.8E-008
186-008
11E-010
326-008
55E-005

946-008
186-005
116-005
88E-008
536-006
186-007
32E-007
18E-004
18E-005
24E-008
72E-011
43E-007
226-005

(NarvCimr)

n«*tg-<liy

DOM(2)

30E-005
5.0E-005
SOE-003

40E-004
306-004

30E-005
506-005
SOE-003

406-004
306-004

mo*B-cHy

mgfcgoiy

RMmnn
CararMan

H« '"̂
NM
NM
NM
NM
NM
NM
NM
NM
N/A
NM
NM
NM

N/A
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM

R««r»
Cen«r»Hon

LMI.

_ _ . . . .._

N/A
NM
NM
NM
NM
N/A
N/A
N/A
NM
NM
N/A
N/A

" NM
N/A
NM
NM
NM
N/A
NM
NM
NM
NM
N/A
N/A
NM

x Aaron Al Evamn RaiM/PttMyi

Hun)
QuoKrt

_
_
_
_

486-003
48E-O03
176-002

_
_
_

I.1E-003
1.8E-001
JJ&001

„
_
_
_

616-003
646-003
336-002

_
_
_

116-003
746-002
12E-001
34E-001

• - Rofarara OOM not • MM. tmftn Huvd Ouot«1 not afaMid



TABLE 78 CT
CALCULATION Of NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

ScirailoTinidhm: Un

E^mmMtdun: BJUng MMMi
E^xmraPekt: ACC2-ADC
iRtnptarPopiMon: SNfVtafara
RmptcrAgr AdJI ___

Exnmn
RtU.

O
O
to
-J

Chariot

Obnoftjwi

Pjnn.

Conxr

(ToU)

IbwoAxin

ThKXn
On

(TOW)

EPC
VMUt

540879
42*820
147(10
42438
100888
4*8113
399888
3(8113
983383
1833925
1411478
37714
3.7
48
253
238
0.9
981

488143
940879
428820
147910
42438
100988
498113
359888
398113
9833(3
1833929
1411478
37714

37
48
293
239
09
981

EPC
UrtO

utfcg

<«kg

Rale
EPC
VrtUi

940879
428820
147(10
42438
1009*8
498113
399888
398113
583383
1833929
1411479
37714

3.7
48

293
239
09
991

468143
940879
42(820
147910
42438
100988
498113
359888
398113
9(3383
1833929
1411478
37714

3.7
46
253
239
09
981

RoU>
EPC
unit

ugftg

uofcg

moAB

EPC
8>4tctod

for Hum!

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

(Norvdmr)

JOE-flM
336-005
286-005
8 86-008
28E-O08
8(6-008
32E-OOS
236-005
286-005
386-005
126-004
926-005
256-008
246-007
30E-008
166-005
1 86-009
996-008
84E-005

7.9E-004
91E-004
726-004
29E-004
726-005
17E-004
84E-004
806-004
876-004
886-004
31E-O03
24E-003
496-005
486-007
18E-005
3.36-005
31E-009
126-007
136-004

(NonCnv)
Urtti

Don (2)

206-002
206-002
806-002
406-003
406-002
406-002
306-002
S 06-003
40E-004
306-004
406-002
246-002
706-005
306-001

206-002
206-002
806-002
406-003
406-002
406-002
J 06-002
90E-003
40E-O04
306-004
40E-002
246-002
70E-009
30E-001

DoMUNh

mofcg-dty

mgkpxky

(1) M«difn-8p«oWc(M)orRoUt-8p*d«c(R)EPCMHeM«arNnrte«aJ*lort
(2) Onrtc.

Rtftnrm

NM
N/A
NM
NM
N/A
NM
NM
NM
NM
NM
NM
NM
NM
N/A
NM
NM
NM
N/A
NM

NM
N/A
N/A
N/A
NM
NM
N/A
N/A
NM
N/A
N/A
NM
NM
NM
N/A
NM
N/A
NM
N/A

< Aaron At Eqxntn

Rtrmnc*
Corwirtton

unit

NM
NM
N/A
NM
NM
NM
NM
NM
NM
NM
N/A
NM
NM
NM
NM
NM
N/A
N/A
NM

NM
N/A
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
N/A
NM
N/A
N/A

RoUMPitMyi II

Huvd
Quohrt

~

_
_

336-004
186-003
396-004
856-003
856-004
306-003
316-003
496-004
806-004
106-002
41E-004
856-004
846-004
216-004
2K-M2

; _
_
_
_
_

856-003
426-002
106-002
17E-001
256-002
77E-002
806-002
986-003
126-003
806-002
826-004
136-003
17E-003
43E-004
49E-001
51E-001

- - Hthrwct DBM not •
NM-NotAtptatt*.

inotataMwl



TABLE 7 7l RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAVBEVlLLE NE* JERSEY

EiqNMur*
Nout»

lns«hon

D«md

Sc«»rtofimi*wm FuSre ——— ~" "~
Madum So*
EwoxnMidum Surtkc. Sod
Exmm PoW ACC 3 - SPO

ft«c<ptor Apr Adtf

Ctamted
ofPotantlil
Concur)

BmsKDXIuorKthm
BmaKllpynm
MM«x1.2.ycdlpynm
Milhe»ydto
Aluminum
Anttmony
Amnk
Coop*

Mwpmw
TnMun
Vmdum

(ToWl
BmBK'lmlhnMm
BraxbltjorMlwtt
BMBKamnni
hdtnol 1 .2. Mdlpyran*
NHttMfUHu
AkMrwn
Antimony
ArMnto
Connf
Mmgm.ll

Tnrtum
niwlum

(ToUD

MKhm
EPC
Vtfu*

2813
1481
130}

850000
1432

17
24

1511
215
0(2
37

1701
2M3
14W

130}
850000
M32

17
24

1919
215
002
37

Mxftm
EPC
UnKi

3;
UB*B
ug*a
ug*g
m»*B
mgikg
mg*e
mgkg
mg%o
mo*g
mgikg

ug*g
ug*g
"9*9
U0*9
u9*g
mgfcg
m9*9
mg*9
mgftg
mafcg
m0*g
mgfkg

Rout*
EPC
VlkM

ifoi
2113
1488
1302

850000
843}

17
24

1518
219
012
37

1701
2883
1481
130}

850000
8432

17
24

1516
219
082
37

ROU.
EPC
UMl

ugftg
uo*g
"9*9
ugftg
ugftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgikg
mgftg

ugftg
uglkg
ugftg
ugftg
ugftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg

EPC
SMecMd
forHuxrd

CMcuWkin(t)

M
M
M
M
M
M
M
M
M
M

M
M

M
M
M
M
M
M
M
M
M
M
M
M

HIM
(Non-Cancer)

2 01-608
35E-OD8
1 1E-008
HE-008
78E-004
1 OE-002
20E-005
20E-005
1 IE-003
28E-O04
1 1E-O08
44E-005

35E-OOB
80E-008
31E-008
27E-008
IDE-003
1 3E-003
27E-008
1 2E-005
24E-004
34E-003
15E-007
SBE-OM

Mikt
(Non-CMK*r)

LHIs

"3S"
mgftg-diy
mgftgdiy
mgftgOiy
mgft̂ diy
mgftg^diy
mgfcgoky
mo*o-*y
rngftg-diy
mg*»d«y
mo*a-»y

mgftg-diy
mgftgdiy
rngftgoiy
mgftg^by
mgftg-diy
mgftgKky
mgftgHky
rngftgnky
mgftg4y
moAo-aiy
mgftOHfcy
mgftgKky

R.f«ne,
OOM|})

-

-

50E-003
106*000
40E-004
30E-004
406-002
24E-002
70€-OOS
70C-003

-
-
-
-

50E-003
10E*ODO
40E-004
30E-004
40E-002
2 4E-002
706-005
70E-003

R^™«c.
DoMUnM

"~2SS"
mgftg-diy
mgftg-okl
mgftOdiy
mgft̂ dly
mgftgdiy
mgftg-diy
mgftg- *y
mgftg^hy
mgftg-dky
mo>»diy

mg*o-(hy
mgftgdly
mgftg-diy
mgftg-diy
mtfko-OJy
mo>9-*y

mgftgdiy
rngftg-diy
mgftg-diy
mgVg-diy
mgftg-diy
mgftg-diy

R n̂nc.
CoocenWOon

;- w* ———
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

~ WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

R*taranc«
Cum.«Hnllon

unit

WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

" W*
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

Tom Huxrd Indn Aerotl Al E<vo«n RoulM/PMhtMyt

Hurt
Ouotllht

-

-
-

18E-OOI
10E-002
5 IE-002
B8E-00}
48E-002
1. IE-002
18E-002
83E-003

" "3 gl̂ di
_
-
-

2 1E-Odl
13E-003
Dot-003
3 IE-002
81E-003
14E-OD3
2 IE-003
I5E-004
2 76-68)
8 8E-001

(1) M«lum-SDMMe<MlorRagl<-SpeoMc(R)EPCMl>et*llk»huKdeilDuMlein
(2) Chronic

- - R*hranc« Dow ml •
WA-MXAaplciUe.

rdOuo««rt not c»e>M*d

o
o
to
00



TABLE 7 7« RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

ooto-J
vo

Excoeure
Route

IngeWon

6erii«ir

1

1

Scenerto Ttmefreme: Future
Me*jm Sod
E«poeweMedu" SurhoeSM
Exposure PoM AOC4-ARC

ReceetorAge Adul

Chemical
of Potential

Concern

ftaVia l̂iijoranJtMine " ' "~ " "
BenaKalpyrene
HemKMorobulaolene

AMta
Arodor-1240
Arodot-1254
Arodor-1290
2.3.7.9- TCDOKMv
Alumlnun
Antimony
Areanfc
CwtnHm
Comer
Meno>ne«
Metal
Sfeer
TheOun
Zinc

(Total)
BennlbMuoranlnane ———-

llexaehtorooulaelene

Aktln
Arodor-1240
Aroder-1294
Arador-1280
2.3.7.«-TCOOa<Mv
AJunhu"
/WWion,
Araertc
CaoMun
Copper
hton r̂wM
Metal
aw
TnaOum
Zinc

_ (TottO

-- —— ,r_- ._-__- ,.-

tn

Mec*um
EPC
Value

2000
1000
9BOO
57440

22
Ml
1041
405
02

19500
11
27
J7
901
481
280
287
072
8172

2000
1000
0000
97440

22
Ml
1841
409
02

15900
11
27
37
581
401
280
207
072
8172

Medum
EPC
UNM

"9*0
"9*0
"9*0
UfjAM
*VW

"0*0
"0*0
ugftg
"8*8
"0*8
"8*18
"0*0
"9*8
"0*0
"0*0
"0*8
"0*8
"0*0
"9*0
"9*8

ugftg
"0*0
"0*0
"0*0
"0*0
"0*8
"9*0

"9*9
"9*9
"0*0
"0*0
"9*9
"0*0
"0*0
"0*0
"0*0
"0*0
"0*0
"9*0

.

Route
EPC
Value

2e«~
1>00
1900
97440

22
981
1841
499
02

15900
11
27
37
981
491
289
287
072
8172

wxT
1900
9800
97440

22
181
1841
499
02

19500
18
27
37
581
491
289
287
072
8172

' - - --"-

Route
EPC
Unas

"ui*5"

"0*0
"9*0
"0*0
"9*9
"0*0
"9*g
"0*0
"0*0
"8*8
"0*8
"0*0
"0*0
"0*0
"0*8
"9*8
"9*9
"9*8
"9*8

"0*0
"9*0

"9*8
"0*9
"9*0
"0*0
"0*0
"8*0
"9*9
"0*0
"9*8
"9*8
"9*9
"9*0
"9*0
"8*8
"10*0
"0*0
"0*0

~ "-"-•-

EPC
Selected

for Heard
CelcuWlon(l)

M
M
M

M
M

M
M
M
M
M
M
M
M

M
M
M
M
M
M

M
M

M
M
M
M

M
M
M
M
M

M
M
M
M
M
M
M
M

Inteke
(Non-Cancer)

" SlTSoT =

22E-OOI
92E-009
896-005
28E-009
1 1E-009
23E-009
596-007
246-010
196-002
22E-OOS
32E-O05
44E-009
7 IE-004
59E-004
39E-004
34E-OO4
88E-007
1 IE-002

" 54F-008
37E-009
1 16-005
B2E-005
39E-000
20E-009
436-008
10E-009
98E-011
256-003
29E-000
13E-005
98E-007
B5E-005
746-005
47E-009
49E-005
126-007
1SE-003

;~ .--.-r-^—— — .-— -

Make
rNon-Cencer)

UNU

"̂ ~in»*Vi, " "
rngftg-dey
mgfcg-day
"fl*»diy
mo*B*y
mg*»o>y
mg*g.day
"0*8-*y
m9*g.*y

"9*8-*,
nglkfrojy
"9*»*y
mg*g-diy
mo*o-*y
mg*B-*y

"9*fr*y
mg*frday
mg*frdey
"9*»*»

"9*8"diy
"g*g-day
"8*»*y
"9*9-0,,
mg*g-dey
"0*»*y
"0*9*,
"0*0-*,
"9*9*,
"9*9*,
mg*9*y
mo*9*,
ma*o-*,
"0*9*y
"9*9*,
"9*froiy
"9*9-*y
m9*8-*,
mg*»*y

Reference
Dose (2)

-

20E-004
706-003
30E-005

-

20E-005
-
-

toetooo
40E-OO4

30E-004
10E-O03
40E-O02
246-002
206-002
50E-003
70E-005
30E-001

- -_ _. __. ...

-
20E-004
70E-003
30E-OD5

-
206-005

-
-

106-000
40E-OD4
30E-004
106-003
406-002
246-002
20E-002
506-003
706-006
306-001

-...-

DOH Unite

"""iSiSy7"
"9*g<ley
mo*9*y
mg*tr<ky
mg*5M)iy
"0*0-*y
"B*»*y
mo*9*,
"9*o-*y
mg*o>dey
"0*o '̂y
mojlkg f̂jy
"g*g-oiy
"B*o^y
"o*9^ky
">e*»*y
"ghp-dly
"B*cr*,
mg*g-diy

mg*g^y
mgfka-dcy
"9*o>*y
m»*9*y
"9*Kky
mcACrdt,
"9*K»y
mo*cr*y
"0*»*y
mo*̂ *,
"9*9*y
"9*9*,
mg*fr*y
mo*B-*y

"o*9-*y
fflgfcg-dey
m9*<f*y
mo*»*,
mgfto-*,

f olel Heard Me

Reference

: iwf r

WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
NIA

WA
WA
WA
WA

WA

' WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
N/A
WA

x Acroet Al Egpoturi

Reference

Until

" " Wt~ '•' -~
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

W7T
WA

WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

RouieWPeinweyt

Hewd-
Ouottont

-

4 IE-002
9 IE-003
1 IE-004

-
126-001

-
-

iee-002
54E-002
1 1E-001
4 4E-002
1 IE-002
236-002
1 IE-002
9 BE 002
126-002
37E-002

~'~ 57g-«1

-
54E-002
136-002
1 26-003

-
22E-001

-
-

256003
726003
43E-002
5 BE 004
246-003
3 IE-003
2 46 003
B 26 003
1 8E-003
48E-003
39E-001
83E-001

(11
(2) Ctronte

- - Rvfmne* DOM not •
WA-

rd QuoHM not alcuMxl



TABLE77bRME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

EVOOT
Route

.**.

Dermal

Scenario Tlmeframe Future
Medum Sol
Eiemure Medhjm Subeurface Sort
Eivoiure PoH AOC 1 - HROO
Receptor PopuMion Cdnetrudton Worker*
Receptor Agr Adul

Chenot
ol Potential

Cuncefn

Arodor-1248
Arodor-1254
Arodor-1280
Aluminum
Antimony
Arwrtc
CadHum
Copper
Mangenate
NkM
TMaum
Vanadun

(ToUO

AnXhr-,248
Arodttr-1254
Arodor-1280
AlurAnum
AnHmony
AflMric
CaoMum
Copper
Manoineie
Hekal
ThaHim
Vanedum

(Totat)

Medum
EPC
Value

1300
88

3100
10885
51

24 S
44
1222
488
174
25
50

1300
88

3100
10885
51
245
4 4

1222
488
174
25
50

Medum
EPC
Unite

ug*g
uglkg
uglkg
mglkg
mg*g
mgfkg
mglkg
mglkg
mg*g
mgftg
mgftg
mglkg

uglkg
uglkg
uglkg
mglkg
mglkg
mo/kg
mgftg
mglkg
mglkg
mgfkg
mglkg
mglkg

Route
EPC
Value

1300
88

3100
10885
51
245
4 4

1222
488
174
25
SO

1300
88

3100
10885
5.1
245
44

1222
488
174

25
50

Route
EPC
Unm

ug*g
u**o
ugftg
mfl*0
ntgftg
mglkg
mglkg
mglkg
mg*g
mgfkg
mglkg
mgrkg

uglkg
ugftg
uglkg
mglkg
mglkg
mgfkg
mglkg
mgfkg
mglkg
mglkg
mglkg
mgfkg

EPC
Selected

rorHuard
Calculation (1)

M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M

(Non-Cencer)

1 8E-006
12E-007
37E-008
1 3E-002
8 IE-008
29E-005
53E-008
15E003
5 BE 004
2 IE-004
30E-OOB
DOE 005

2»E-008
2 2E-007
88E-008
1 7E-003
82E-007
12E-005
70E-008
20E-OCM
78E-005
28E-005
40E-007
80E-OOB

Mate
(Non-Cancer)

Unm

mgfkfroey
mglkg-diy
mglkgoey
mo<V»diy
rno*a-dey
mglkg-diy
mglkg-day
moVg-d.,
mgfkg-day
mg*n>diy
mg*(-diy
mglkg-dey

m k̂K-J,
mg«*day
mglkfrdiy
mgfkg-oiy
mgfkg-day
mono-day
moK»aiy
moAo-oiy
mgfkg-day
mgfkg^diy
mg*»day
mgAtg-diy

Reference
Dose (2)

20E-005
-

10E<000
40E-004
30E-004
10E-003
40EOD2
24E-002
20E-002
70E-005
70E-003

_

20E-OOS
-

1 OE«OOO
40E-OD4

30E-004
10E-003
40E-OO2
2 4E-002
20E-002
70E-005
70E-003

R^:

Doee Until

mglkg ŷ
mglkg-diy
mg*»day
mo*9-dey
m»>o-dmy
mgAffdiy
mglkg-diy
mglkg-diy
mgAg-oiy
mgkgxijy
mg*ffdiy
mgfkg-dey

mglkg ŷ
m8*»diy
mo*ffO»y
mglkg-day
mglkĝ ley
mg*g-diy
mg*»diy
mglk̂ diy
mgflig-diy
mg*»diy
mg*»diy
mglkg^diy

Reference
Concentration

WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

WA

Reference
Concentration

Unite

WA
WA
WA
WA
WA
WA
WA
WA

WA
WA
WA
WA

WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA
WA

Heard
Quotient

58E-003

13E-002
15E-002
98E-002
53E-003
3 7E-002
24E002
IDE 002
43E-002
8SE-003
58E-001

1 IE-002
-

1 7E-003
20E003
38E-002
70E-005
48E-003
3 2E-003
1 4E-003
5 7E-OD3
1 IE-003
t OE-00^

foialHaardlndaxAcroKAiEiiroeureRoiileWPamwayt |[ 33E-001

(2) Cnronlc

- - Rtferane* DOM not iv^Mte. IhecXoft Hnrd QuolMrt not nfcuWtd

O
O
to
00
O



TABLE T.Tb.RME
CALCULATION OF NON-CANCIR HAZARDS

REASONABLE MAXIMUM EXPOSURE
HOftSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

Rata

*"""

Own*

Scvtfeftmfamt: Kin
MwftmMI

Bpmn P<*i: APC 1 • HRO
R •copter Po|]ttal<w Convkuc
RwtptorAgc Ad*

0-trtc*

Cermm

BnoWpyrahi
Antfor-1246
Aroto-1254
ArCmerv
ArMrto

<ToHJ)
BmndMmp
Anxkr-lM
Aroedr-1254
Arflmon/
Anvte

(ToOO

0
lonMtolm

...... ,._.„..

M l̂un
EPC

v*»

41000
6200
1306
TOT

1346
41000
6200
1306
TOT

•fcpdun
SPC
UrtH

i«*
>4*
me*
mg*

<«*
>v*
14*
me*
me*

EPC
VriUi

41000
6200
1306
TOT

1346
41000
6200
1306
TOT

RdJ
EPI
Urtl

ue*
>«*
mo»
irgl

<«*
u»%
ue*
me*
m»1

EPC

CrioJMon(l)

(NonCnerk

49E-005
746-008
1SE-O03
» 56-004

2.6E-OOf
92E-OOJ
HE-005
216-OtH
34E-004

(NenCimr)
UHlt

Dot. (2)

206-005
406-004
306-004

206-005
406-004
306-004

(1)
(2) Chrortc

Mmt

USA
N/A
N/A
N/A

•Mr""""
N/A
N/A
ruA
N/A

nAiniMAIElvo«/t

R r̂n.
Coned AilciTi

N/A
N/A
N/A
N/A

sw
N/A
N/A
N/A
N/A

H«Mrt
OuoKrl

376-001
3.6E»000
2.6E*000

~ T.iE»«J»
_
_

66E-001
526-001
116KWO
2 3E»004
» 56*000

- - R«)mnc* Dot* no) i «W*H*miau «notc*x(«l«d

O
O
to
00



TABLE 7.7b CT
CALCULATION OF MOM-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE. 8AYREVILLE. NEW JERSEY

Se.i1iTIS.timV RiS

EjxwnPdrt: ACC1-HRDD
Rwfptcr PepMtat CcratulaiWoftara

Ad* ___ _______

fVMlar

Ghnricri
otPetartri
Cancan

Afodor-1240
Arodcr-12S4

Arodor-1246
Arador-1294

(TOM)

^TO
3M2
1109
3.2
33

1*4
3662
1109
3.2
33

EPC
untt

>«*•

Roil
EPC
V*»

36»2
1108
32
33

184
3662
1109
3.2
33

Route
EPC
unit

EPC
SrtteM

for Hurt
(NcfvCnxr)

4.7E-OOS
136-006
366-006
406-005

676-006
256-006
9.1E-007
166-005

(NervCtncv)
Urttt

mgfcfrctay

DoM(2)

206-005
40E-O04
306-004

2.0E-OM
406-004
306-004

N/A
N/A
N/A
NM

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

WK~
N/A
N/A
N/A
N/A

ToUl Huvd Mm AITDM Al E«o«n RoUn«>itMn<
(1) ItaAm
(2) Onrtc.

c (M) cr RoJ^aptdfle (R) EPC Mtoetad for h

Hmrt
cuoin

666-002
966-003
136-001

126-001
136-003
536-002
l.»E-«1

ri^E-ooi

o
o
to
00to



TABLE 7 7b RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE SATREVILLE NEW JERSEY

ENDOeUre

Boole

h*"*"1

Dairnal

Scenario Timeftame Tuture
Madum Son
E«oaura Maolun Subevface So
ExmuroPoM AOC2-ADC
Receptor Population Cdnatructlor
ReeaptorAge Adui

Chamlcal
of Potential
Concam

1.2-bfcMoroethene

MelhuiiyiHul
Aradoi-1242
Aroctor 1248
Anettc
ThaHum

(Total)
1.2-Oontaraathana

BenKXalpjren*
MemojcyiMui
Anxtor-1242
Arodor-1248
Araank
Thaftm

(ToM)

II

Worker*

Madum
EPC
Value

390000
3149
4713

7600DO
1053*
74000
(21
18

390000

4713
760000
1053«
74000
tit
U

M«lum
EPC
LMfe

uglkg '
uglkg
uglkg
ug*g
uglkg
uglkg
"9*9
mgttg

uglkg

uglkg
uglkg
uglkg
uglkg
mglkg
mglkg

Roue
EPC

Vatia

" 5Sbbbo
3149
4713

760000
10538

74000
S28
11

300000

4713
700000
10538
74000
(21
!(

Route
EPC
LMs

uglkg
"0*0
uglkg
ug«g
uo*a
uglkg
mtt*fl
mtfkg

uglkg
uglkg
uglkg
uglkg
uglkg
uglkg
mgftg
mglkg

EPC
Selected

tor Heard

M
M
M
M
M
M
M

M

M
M
M
M
M
M

Make
(Non- Cancer)

4 7E-004"
38E-000
57E006
9 IE-004
13E-OD5
(9E-009
90E-004
22E-006

62E-003

9SE-006
I2E-003
24E-OOS
1 7E-OD4
40E-004
29E-007

Naka
(Non-Cancar)

UrMs

rti9*o-<*iy
«9»g<«i»
mgkg-day
mglkg-day
mo*o-dey
rngftg-day
mglkg-day
itigftg-day

mglkg-day

mgKig-day
mglkg-day
mglkgday
mg*g-o»y
mtfkg-day
mglkg-day

Rvtaranca
DOMI2)

JK-bdJ

90E-003
-
-

30E-OD4
706-005

30E-002

-
SOE-003

-
-

30E-004
70E-OD5

R »̂anc.
DowUnKs

" iSgTkgKiy

mglkg-day
mglkg-day
mgftgday
mglkg-day
mglk»day
mglkg- d.,

moAg-dey
mgjkg-day
mglkg-day
mgftg-day
mo/k»day
mg*0/diy
mglkg-day
mglkg-day

Total Huard Index

Refaranca
Concartratlon

NIK
WA
NIA
NIA
NIA
NIA
WA

WA

NIA
NIA
NIA
NIA
NIA
NIA

Acroai Al Eiaioaura

Ralaranca
Concertrallon

UrtH

NIA
NIA
NIA
NIA
NIA
N/A
N/A

MlA
N/A
NIA
NIA
N/A
N/A
NVA
NIA

RouleVPattiway*

Haard
Cuoltenl

161-S6J

KE-001
-
-

33E>000
3 IE-002

~ 3 K.800
2 IE-001

-
24E-OD1

-

1 3E.OOO
4 IE-003
18E.OOO

[ 5 3E-000
(1) Madum-SpacMe|M)orRoula-Spacllc(R)ePC>aladadlorhaiard
(2) Chrorte

- • Rataranca Ooa« nol aMUaMi Itwafara Haj»d Qunllanl not eateutalad
NIA - Not HffciUt

o
oto
00
OJ



TABLE 7 7b CT
CALCULATION OF NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

Sctnirio TlmHnw:

E«>o«nP<*t: AOC2-ADC
RwMorPiinMkn CnludtanWertara

AdJI

Owrtctf

Cown

Arodcr-1242

ATMrtc
TMkm

i.MMicrartm
(TaM)

Arodcr-1242
Andcr-1246

Thdun
(TcM)

EPC

20703
490
963

64633
76.6
7261
21
1

26703
490
963

64633
76.6
7261
21
1

EPC
UrtH

ug*g
ugftg

RoJe
£PC

21703
490
963

64633
76.6

7261
21
1

26703
490
963

64633
76.6
7261
21
1

RcUt
EPC
LMH

14*0

mgftg

EPC

CaeJ<cn<1)

M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M

(NonCmnr)

596-007
686-007
7.8E-005
926-008
876-008
256-009
126-006

436-004
106-006
126-006
1.06-004
1.76-007
166-005
1.06-009
16E-007

UHI.

mo*g-*y

RtfmnM
Dot* (2)

JSC-M}

i 06-003

306-004
706-005

lOE-flb?

506-003

30E-004
70E-OO5

OoMunt*

NM
NM
NM
NM
NM
NM
N/A
N/A

NM~
NM
NM
N/A
NM
NM

urn*

KM
NM
NM
NM
NM
NM
NM
NM

NM
NM

NM
NM
NM
NM
NM

(1) M*du<vap*d«c(M)arRcii»8p(d«c(R)EPCMHcl*dfcrlwan>ataMon.
(2) dnrtc.

Tow Hmrt Mm Acron Al E x̂mn RalnfPifiiMyt

Huvd
Qjoleri

HE-083

166-002

846-002
17E-002
1 X-681
146-002

216-002

346-002
2.3E-003
7.1E-002
196-O01

— - Rvftranos Dow not •
N/A. Nol Applet!*

nSOual<rtnolc«aM«d

O
o
10
00



TABLE 7 7b RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVN.LE. NEW JERSEY

[Scnrio Thnahm: fJtn

Eivow* Moduli: ftftoiftoc* Sol
OimPcM: AOC3-SPD

RMCfitor PoptJclort Corvfcudon Worttm
RocoplcrAg*: AdJI

Carom

Bnodlpym
Aredcr-12S4
Arodor-1280

Akn*un

CwMun

Thoftm
Vndun

(ToW)

ATJdor-1254
Arada--12SO

AkJrtrun

CwMun
MnpnM
TMun

(TOM)

MKiun
EPC
VHu»

93
164
176

16000
•062
0.63
29

067
197
12
33

93
164
176

18000
9062
0.83
29

0.67
197
1.2
33

EPC
Urth

u»kg

EPC

93
184
176

18000
9082
083
29

087
197
12
33

93
164
176

18000
9062
0.83
29

0.67
197
12
33

Rouo
EPC
LWIl

4*0

u»«o

EPC

(orHian)
CotaMcnd)

M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M

(Noo-Onor)

1 1E-007
206-007
21E-007
226-005
1.IE-002
106-008
356-005
806-007
24E-004
146-008
406-OOS

V9E-007
37E-007
396-007
2*6-005
156-003
13E-007
146-005
1 16-008
326-005
19E-007
53E-008

(NcnCner)
UNO

meko-dty

DOM(2)

206-005

3.0E-003
106*000
40E-004
30E-004
106-003
246-002
706-005
706-003

206-005

506-003
106-000
406-004
306-004
106-003
246-002
70E-005
706-003

»«*<o-o»y

fnoAo-itey

Roftnnco
Carcm*tt<T\

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

.

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Reforara
CcncfrfrHon

umt

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Huird
Quota*

98C-003
_

436-003
1.1E-002
256-003
126-001
806-004
99E-003
216-002
576-003
186-001

_

186-002
_

586-003
15E-003
336-004
486-002
1 IE-005
136-003
27E-003
756-004
776-602

(1) Modun4pocMe(M)orRoiJo»8podlc(R)EPCtolocto4forlionrdcolaJilfn
(2) dnrtc

- - Rdorane* DM* not ovtMto. tioratara Hurt Quolort not cHaMod
N/A-NotApKcM*.

mnAg-diy

ToM HKirthetoi Acron Al Eqiofu* Ro>lm*>(tHmyt 28E-001

S S S O O f r



TABLE77bRME
CALCULATION Of NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVH.lt. NEW JERSEY

E*»>».

Routa

(ngnltan

ttannri

Scenario Ttmrfiinr 'Future
MKkmSd

Enwure PoM AOC3-SPO
Rxoclot PopuMkn Contfnidtor
R*c«|*orAgi Adut

Chemto*
otPotonMil
Conc«fn

C«l«niD(».hm<ti««.«i»
Aroctor-1241
Aredor-1294
Anerte
COHMT

(ToM)

BnwXilaynn*
Oltomo.hlwHnem
Araek*-124t
Arador-1294
Arawfe
Copper

(ToUO

—— -- — - - - - - - - -

Wortnra

M f̂cn
EPC
V*»

4700
820

21000
aooo

77
32300

4700
920

21000
0000

77
32300

Mldum
EPC
IMto

u*5
"9*9
ugfkg
"0*9
mgftg
mglkg

"0*9
"9*9
"9*g
ugftg
mgHtg
mglkg

Rnuto
EPC

10,201.14«
4700
920
21000
aooo
77

32300

10.201.14t
4700
820
21000
0000
77

32300

Route
EPC
UNI«

"9*9
"9*9
"9*9
"9*9
"9*9
mglkg
mglkg

uttg
"9*9
"9*9
"9*9
"9*9
mglkg
mglkg

EPC
SeMcted
loiHuvd

C»cvMllon(1)

M
M
M
M
M
M
M

M
M
M
M
M
M
hi

Mike
(Noh-C«nc«.l

12E-002
90E-008
1 1E-OOS
25E-005
72E-008
92E005
39E002

t OE 002
B8E006
18E006
47E-005
13E005
37E-005
52E-003

H*.
(Non-Caneor)

Un«<

m»ka.d.,
mg%g-dty
mg*g-diy
mgAg-diy
mglkg-diy
mglkg-diy
rhglkg-diy

mglkg-dky
mB*g-diy
rhgttg-diy
mglkg-diy
mg*g-diy
mgtg-tty
mgftg-diy

Rebrane*
DoH(2)

IDE 003
-
-
-

20E-009
30E-004
40E-002

IDE-003
_
-
-

20E-009
30E-004
40E-002

R*knnc.
DOMLMII

mo***,
mglkrdiy
mglig-diy
mglkg-d.y
m(A»diy
mg*g<hy
m»V*,

mô a-d.,
mgtkg-diy
mg*o-d«y
mtfkg-dty
mgfltg-diy
mgAg-diy
mg*g.diy

Tol»l Hinrd Mn

Reteronc*
Oxcmmton

N/A
N/A
NM
N/A
NfA
N/A
N/A

NIA
N/A
WA
NIA
N/A
N/A
N/A

Acnx* Al Eivjotur*

Rctannoe
Coniwtrallon

UNtl

NIA
N/A
WA
N/A
NfA
N/A
NIA

NIA
NIA
N/A
NIA
N/A
N/A
NIA

Routn/Pcmwiyt

Hurt
Ouodwl

1.2E>001
-
-
-

3«E-OOI
31E-OD1

J7E-O01

1 9E.001
_

-
9 7E-001
1 2E-001
13E-001
1 JE.001
31E<001

(1) M«lum-SpKMIc(M)orRoul*-SpMnc(R)EPC9elKto<l)orlmrdc>lciMloi
(21 Ctvorie

- - R«f«t«nc« OOM not MlUUt. Ihtnton Hiard OueHMrt not etfaMid
WA -

o
o
to
00
O)



TABLE 7.7b.CT
CALCULATION OF NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVULE. NEW JERSEY

RcU*

(1)
(2)

*

Scmrfo InVWrVM! n&n

M«dun:sol
E*xwn fcMuiv TrtBtSt*
Evo«nPeM. AOC3-8PD
RmcMrPopMkn dnkudon
RmptarAB* AdJI

0»rtc*
ofPoNrM
Ccrom

rrr
CHwnroOWrttBMn.
Aradcr-124t
ArootoM2S4
ATMTlc

CofV"
(TOM)

HmflonMfm

Anx*y-124*
Afodor-1254
Arwic
Copp»

(ToUO

_ .. —— .. _ . . , - . . .

WortrtTi

Mtdun
EPC

"""

1791
2000
920
3331
T84
21.5
3902

_. _ _ ....

1791
2000

3331
764
21.5
3902

.... — .- .

Mvkin
EPC
Urttt

s
î kg
i^a
tVv
mp̂ O
"V*9

_ .. _^ _- . .

UB*Q
u»*o

>»*8
uvkg
moykg
me*g

Rofe
EPC

V"

1751
2000
020
3331
784
215
3502

.

1751
2000

3331
764
215
3902

ROM
EPC
LHt«

«.

u»*«
ugikg
iVkg
T<0*»

nx»*S
_

i«kp
i«kp

«*9
utfho
mo*8
T«*0

EPC
M»d«d

tarHwtn)

M
M
M
M
M
M
M

M
M
M
M
M
M
M

Hlto
(NorvCmr)

21E-006
2.4E-006
HE-008
406-008
95E-007
286-005
426-003

296-008
426-008

756-008
176-006
106-005
566-004

Hlkd

(NonCirar)
Urtl.

3*5
ifOH«<toy
mvkixfcy
mOrVp t̂ey
fngAc0-ctoy
nVHiHtoy

infl̂ ^d'y
me*K»y

HwS*J
m»*Ih<*y
mgykgOiy
inB^v l̂vy

R ___

Don (2)

10E-003

-
-

20E-005
3.0E-OD4
40E-002

IDE-003
-

„
JOE-005
306-004
406-002

" _____

DojeUHU

ss:
ni(i*»<*y
moVlKky
iro*»<*y
motHfd^
mg>ka-diy

n*to*y
mo*»d̂

UwS^y
m»*9-*y
mB*HH*y
"iO*e-*¥

TaMHuirdMn

R<___

Corarmon

NM
NM
NM
NM
NM
N/A
N/A

_ _ _ ._

NM
N/A

N/A
NM
N/A
N/A

i Acron Al E*»«n

RvtannM
ccnnrtilin

UHU

NM
N/A
NM
N/A
NM
N/A
N/A

N/A
N/A

N/A
N/A
N/A
NM

ROLtot/Pttunyt

Hiartf
Quotin

21E-003

-
_

46E-002
88E-002
1.1EXI01
HE-001

28E-003
-

_

• 6E-002
34E-002
146-002
14C-001
3BE-001

Madun-apKHc (M) or RoU«-ap»cHc (R) EPC
Orortc

Hiclid tcrfmigd afcmigi

•RitavnDownoti

if*
o
o
to
00
-J



TABLE 7 7b RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SATREVILLE. NEW JERSEY

EMpowre
Route

m***.

Derm*

Scenario Timeframe: Future
Medum Son
Expoaure Medum Subeurface Son
Expoeure PoM AOC4-ARC
Receptor PopuUon Conatmction Wort
Receptor Age AdL*
- • — — • — — • - -'- •-• • -- — -

Chemical
of Potential

Concern

TetracrMorltiene
Chtorctoewne
BenBXalMhraeene

Ben*X.H>yrena
IndanoC 1 .2.3-cdpynme
1 .2.4-Trtchtorobeniern
Atttn
Arock»-1248
Vodor-1tS4
Aluminun
Antwnny
Araemc
M»lig«nlia
Thelum
Vanadun

m^^r*
BensOMnthracena

Bemolalpyrene
hdenol 1 .2.3-cdlpyrena
1,2.4-Trtchtooberaeo.
AkHn
Arador-1248
Arodor-1254
Aluminum
AnHtmny
Anemc
Maiiujinn
Tha8k>n
Vanadum

ten)

. . ._ . — —————— -

Medun
EPC
Value

18252
2*738

793

787
893

112487
57
141)
58

13018
21
13
133
t 1
4J

19252
29738

793

787
893

112887
57
149
M

13018
21
13
133
11
43

Medun
EPC
LMtl

uglkg '
uglkg
uglkg
uglkg
ughg
ugtkg
uglkg
utfkg
uglkg
"9*0
mglkg
mglkg
mglkg
mglkg
mgftg
mgfkg

ug*g
ugkg
ugftg

"9*0
uglkg
uglkg
uglkg
uglkg
uglkg
mo*o
mo/kg
mglkg
mglkg
mo/kg
mgftg

Rod*
EPC
VaOe

; tSisT
29738

793
•30
787
em

11 KM'
57
149
58

13018
21
13
133
II
43

18252
28738

793
•30
707
893

I12M7
57
149
M

13018
31
13

133
1 1
43

Route
EPC
LHII

igikg
up/kg
ug*g
ug*g
ug*g
ug*g
uglkg
ug*g
ugfcfl
ug*B

"9*0
mgkg
mglkg
mglkg
mglkg
mglkg

utfkg ~
ug*g
ug*g
ugftg
ug*g
uptg
uglkg
uglkg
uglkg
ugtkg
mglkg
mg*g
mgfkg
mgikg
mglkg
mglkg

EPC
Selected

for Heard
CafcUMion(t)

M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M

' "~ M
M
M
M

M
M
M
M
M
M
M
M

M
M
M
M

Make
(Non-Cancer)

liE-doS
J HE 005
95E-007
IDE-008
92E-O07
83E-007
14E-OD4
BtE-009
HE-007
87E-008
1 OE 002
25E-008
HE 005
18E-004
1 3E-O08
5 IE-005

3 IE-004
48E-004
18E-008
17E-008
HE-006
14E-008
1BE-004
9 IE-009
3 3E-007
1 3E-007
2 IE-003
3 46-007
62E-006
2 IE 005
1 BE 007
69E-00*

Make
Non-Cancer)

liE-doS
18E-005
95E-007
10E-008
92E-O07
83E-007
14E-OD4
88E-009
HE-007
87E-008
1 OE 002
25E-008
18E-OD5
18E-004
1 3E-O08
57E-005

3 IE-004
48E-004
18E-OD8
17E-008
HE-006
14E-000
1BE-004
9 IE-009
3 3E-007
1 3E-007
2 IE-003
3 46-007
82E-008
2 IE-DOS
1 BE 007
69E-00*

Make
(Non-Cancer)

Unit*

inglklfdly
mglkgdiy
mglkg-diy
mgDcg-diy
mgnig-ovy
mg*g-o.y
mglkg-day
mglkg-ovy
mglkgdly
mgkg-day
mgAig-day
mglkg-diy
mgrkg-<>>>
mglkg-day
mglkg-diy
mglkg-tbiy

mg*g-o>y
mglkg-diy
mplkg<<jy
mglkg-day
mtfkg-day
mglkg-diy
mglkg-diy
mglkgday
mo/kg/diy
mgllig-diy
mglkg-oiy
mglkgday
mgrVg-day
mg*g-day
mgAig-ovy
mglkg day

Rrterenc.
DoM<2>

J6l-u02
20E-002

-
-
-

10E-002
30E-005

-
20E-005
loe.ooo
4OE-004
30E-OD4
24E-002
70E-005
70E-003

IDE-002
20E-002

-
-
-
-

10E002
30E-005

-
206005
10E<000
40E-004
30E-004
2 4E-002
70E005
70E-003

Reference
DoieUnUi

mgftig-day
mgftg^day
mg*q.day
mgAtg-day
mgkg-day
mg%g/day
moV«,
mgtvday
mg*g<Hy
mgrko-ai,
mglkffday
mglkg-day
mo*»d.,
mglkgdiy
mglkg-diy
mg*g-oiy

mg*»*»
mg*»«y
mgrVg^diy
mgmadly
mglkg-day
mglkg-diy
mglkg-dty
mglkgdiy
mglkg-dly
mgftgday
mg*»d«y
mglkgdiy
mglk»o«y
mgrko/dly
mglkg-day
mglkg-diy

Reference
Concentration

rw
NM
N/A
WA
NIA
N/A
N/A
NIA
N/A
NIA
NIA
N/A
NIA
NfA
r*A
NIA

~ ~MT'
NIA
WA
NIA
NVA
NM
NIA
NIA

NIA
NIA
WA
Hit.
N/A
NIA
NIA
NrA

Reference
Concentration

Units

"•"'r^rnW~'~ "
NIA
NVA
N/A
NIA
NIA
NIA
NIA
N/A
N/A
N/A
N/A
NIA
N/A
NIA
NIA

" — WA —'
NIA
NIA

NIA
NIA
NIA
NIA
NIA
NIA
NIA
NIA
NIA
NIA
NIA
NIA
N/A

Httxrd
Quotient

2r3E'-863
1 8E-003

-
-
-

1 4E-002
23E-004

-
34E-003
HE 002
83E003
5 2E-002
8 7E-003
1 BE 002
746003
i 5fj-o6i
3 IE 002
24E-002

-
-
-

HE-002
30E-004

-
(1 3E-003
2 IE-003
84E-004
2 IE 002
89E-004
25E-003
98E-004
i 16-bdi

Total Hawd Indan Acron Al E«powt RoutefPeltwayi
(1) Mx«um-3pecr»c (M) or Route-SpedHc (R) EPC nHctad far heard
(2) Chronic

- - Reference Dote not avaMHe. therefore Hutrt Quotient nol calcuMed.
N/A-Nc*A(i4cacle

88300*



TABLE 7 0 RME
CALCUIATIONOF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVHIE. MEW JERSEY

£>.
o
o
NJ
00
<£>

E»pmn
Route

ingeaiion

Dermal

Scenario Timeweme Future
Medium: BuMng Meteneh
EVOKM kletlum Bektng MaMM
EipouraPoH AOC2-AOC
Receptor PopuMion SleWerken
Receptor Age Adut

Chenecel
of Potential
Concern

Bennif.ateriinraceno
SeniixblluinnHKne
BemXalpyrene
hdeoolt 2 Vcdlpymit
rjtjenzo<e.h)enllracene

Dtwnntnn
Fluorem
FbonrtMne
Pyrene
aMhoiyeHor
Artenoay
«neric
Copper
Manganew
ThMum
ZHC

(Totaii

txiKXtUhcnnlrim
Bennxelpyrene
lndeno(1.2>cd)pyrene
OtjenM(a.ri)enlhrecene

2-MMhyMpMMlM

Dfcerooluran
Fbonra
FtKxaflMne
Pyrene
MethuycMor
AMnony
Anenk
Copper
Mengeneee
ThMum
Zinc

(ToUfl

«l

Median
EPC
Value

•= iltJSHo ——
1400000
1 100000
300000
OOQOO
320000
1100000
000000
1000000
1000000
KOODOO
2800000
150000

57
04

405
409
II

3050

1100000
1400000
1100000
300000
90000
320000
1100000
800000
1000000
1600000
3*00000
2000000
150000

57
04

495
495
10

3050

Medum
EPC
LMl

" »»««:"
ugrUg
uglkg
U0*g
ugftg
uglhg
uglkg
ug*g
ugfkg
uglkg
uglkg
uglkg
ug*g
mglkg
mglkg
mglkg
mglkg
mgfkg
"0*9

uglkg
uglkg
uglkg
uglkg
uglkg
uglkg
ug*g
ugftg
ug*g
ugftg
ugftg
ugftg
ugftg
mglkg
mgftg
mglkg
mgftg
mgrkg
mglkg

Rode
EPC

Vekie

Ti«m
1400000
1100000
300000
90000
320000
t 100000
000000
1000000
1000000
3000000
3000000
150000

57
M

495
495
11

3050

1100000
1400000
1100000
300000
90000
320000
nooooo

1000000
1*00000
3*00000
2(00000
150000

57
04

495
495
11

3050

Rout
EPC
IM>

•*15ftg-"
ugkg
ugftg
ugftg
ugkg
ugftg
uafta"VB

ugftg
ugftg
ugftg
ugftg
ugftg
ugftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg

ugftg
ugftg
uglkg
uglkg
uglkg
ugftg
ugftg
ugftg
ugftg
ugftg
ugftg
ugftg
ugftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg

EPC
Selected
brHuml

CekuWion(t)

,, „ ̂  ,,..__

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

Make
(Non-Cancer)

""fttW^"'
99E-004
54E-004
15E-004
44E005
IDE 004
54E-004
39E-004
49E-004
70E-004
19E-003
14E-003
74E-005
20E-000
4 IE-005
24E-O04
24E004
(0E-007
15E-003

0 5E-003
IOE-002
0 2E-003
2 2E-003
67E-004

24E003
0 2E-003
59E-003
74E-003
12E-002
2 OE-002
3 IE 00!
00E004
32E-000
I4E-004
20E-004
20E004
10E-000
1 7E-003

Make
(Non-Cancer)

Unh

~~mg*pa7"~
mglkg-dey
mgftg-dey
mcAcrda,
mglkgday
mgftg-day
mgftg-ilay
mgftg4ay
mgftg^ky
mgftg-dey
mgftg-dey
mghg-dey
mglkg-dey
mglkfrday
moAs-day
"WkKlay
mo*0-diy
mgr>g-day
mgftg-dey

mg*trday
mDAg-day
moAO-diy
mglkg-day
mgftg-dey
mgrXg-dey
mgftg-dey
mglkgdey
moAO-day
mgftg-dey
moAfrday
mglkgKley
mglkg-dey
rngftg-dey
mglkg-dey
mgftg-day
mgftg-dey
mglkg-dey
mglkg-dey

Re****
OoM(2)

- -- ' ••- - ——

-

20E-002
2 OE-002
6 Of -002
406-003
40E-003
40E-002
JOE002
50E-003
40E-004
30E-004
4 Of 002
24E-002
70C-005
3 Of -001

_
-
-

20E002
20E-002
00E-003
40E-003
4 OE-002
4 OE-002
3 OE-002
SOE003
40E-004
30E-004
4 OE-002
24E-002
70E-005
30E-001

Reference
DoMlMt

-mWiy
mgftg-dey
mgftg-dey
rngftg-dey
mgftg-dey
mglkg-day
mgftg-dey
mgftg-dey
rncykj-dey
mgftg-dey
mgftg-dey
mgftg-day
mgftg-dey
mgftg-dey
mgftfrdey
mgftg^ey
mgftg-dey
mglkv-day
mgftg-day

mgftg-dey
mgftg-dey
mgftg-cky
mgftg-dey
mgftg-day
mgftg-dey
mgftg-dey
mglkKay
mgftg-dey
mgftg-dey
mglkg-dey
mgftg-day
mgftg-day
mgftg l̂ey
mglkĝ ey
mglkg-dey
mgftg-dey
mgftg.*y
mgrkg-dey

Total Haierd hide

Retarenoe
Concererelton

• wr "
N/A
N/A
N/A
N/A
NIA
NM
MfA
H/A
N/A
N/A
N/A
N/A
N/A
NfA
N/A
WA
N/A
WA

m
N/A
N/A
NfA
N/A
NIA
WA
NfA
MIA
NfA
NfA
N/A
N/A
NfA
NfA
N/A
N/A
NfA
N/A

x Aeron Al Eipowri

Reference
Concererenen

LMH

-,-.- m^ -

NfA
NfA
NfA
NfA
NfA
NfA
N/A
N/A
NfA
NfA
N/A
NfA
NfA
N/A
NfA
NfA
NfA
NfA

"' NT*

NfA
NfA
NfA
N/A
NfA
NfA
NfA
N/A
N/A
NfA
N/A
NfA
NfA
NfA
NfA
NfA
NfA

Routet/Pemweye

Heard
Quotient

„„.„„„

-
-
-
-

70E-003
37E-002
ISE-003
1 2E-001
20E-002
40E-002
4 OE-002
I5€-002
70E-003
14E-OOI
HE-003
IOE-002
1 3E-002
50E-003

T77f-Bl".
-

_
-
-

12E-001
4IE-001
99E-002
19E>000
30E-001
72E-001
I9E-001
1 7E-001
9 IE-003
40E-001
7 IE 003
12E-002
1 5E-002
50E-003
4«.0«1
54E.OOO

(1) MedXan-Spedfc (M) or Roule-Spedk (R) EPC MkKled for muwd celaeetkin
(2) Chroiec

- - Reference DOM not eveteMo. Iherefare Henrd Ouonan not calculated
WA-rWApptceble



TABLE 7.6.CT
CALCULATION OF NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

6xpo*n
Roiie

H*
O
O
to
V£>
O

Un
M*dun: BJMng MlMril
E*»mj»M«Jun BJklrp HMflM*
6»po«rt Part AOC2-AOC
RwtnlarPoBiJilon: SHeWartm
RrarferAa*: AdJI

Owricd
ofPotorM
Corran

DbemAnn
fluanra

Pym
H«tx»»yeMor

COHMT

a™

BnoOMrtnoinii

MmXUJollpywM
OlMnto(llt)B«nc«

OtaamoAiwi
Ruam

Pym

COB*

TMun
ZJn

(ToW)

540879
420820
147(10
42438
100868
4(0113
355666
3(0113
563383
1833529
1411478
37714

3.7
48
253
238
0.8
881

"486143
540675
426620
147810
42438
100808
480113

38(113
583383
1833925
1411478
37714

3.7
40
253
238
09
(81

EPC
Urttt

>Vkg

ugfcg
iota
ivKg
IVkg
IVkg
ivKg
«*•
UQ*Q

EPC
Vtfue

43814}
540675
426620
147(10
42436
100(66
4(6113
355866
366113
563363
1633529
1411478
37714

37
40

253
238
09
(81

48814)
540875
426620
147(10
42436
100(66
4(6113
359866
388113
583383
1833525
1411476
37714

37
40
253
23»
0.9
(61

Roile
6PC
Urltj

uoftg

UB*g
u»kg

UB*O

lorH«trd
C*alKon(l|

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

(NnvClnrar)

(4E-OR
976-005
65E-005
306-005
856-006
206-005
10EO04
716-005
806-005
1.2E-004.
376-004
286-004
796-006
746-007
926-008
5 IE-005
486-005
186-007
206-004

22E-003
256-003
206-003
896-004
206-004
47E-004
236-003
17E-003
196-003
276-003
866-003
666-003
14E-004
13E-O08
506-005
(IE-005
866-005
326-007
39E-004

(NorvCKXw)
UtIH

mg*K)«y
mgykg-dty

n«̂ <ĝ lly

mayka><ky
mo*»K*y

mo*e-"*y

x«k»<ky
moko-d^

mglkgrdly

20E-002
20E-002
60E-002
406-003
40E-002
406-002
3.0E-002
506-003
4O6-O04
306-004
4.0E-002
24E-002
706-005
306-001

206-002
206-002
60E-002
406-003
406-002
406-002
306-002
50E-003
406-004
3OE-OO4
406-002
24E-O02
706-005
306-001

DOMUHK

fngAtg-diy
mgAOHliy
ni9*»*y

moykg^ky
mpyknHy
mgykpriky
mo*oH*y

mp>ko>o ŷ

mgftoKby
mg4q>dry
mo*o-d»y

Corc«*«ion

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N7A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

unit

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Hwvd
Quoleri

Tow Hturd Mix Aerm Al Eqnftn RaUnX>ilMy>

1.0E-003
506-003
126-003
206-002
296-003
926-003
• 46-003
156-003
196-003
31E-002
136-003
20E-O03
28E-003
6.5E-004
8.96-6W

246-002
12E-001
286-002
47E-001
88E-002
21E-O01
226-001
276-002
336-003
17E-001
236-003
386-003
466-003
126-003
1 3E»000
14E«000

(1) M«olUTvSe»«Hc (M) or RoU»8p«d«e (R) EPC nttttnl tor tmant atcmion
(2) Onrtc.

(Ml*. iMrato* Hum) Ojofert not
N/A-NotApc*c*tt



TABLE 7 a RME
CALCULATION OF NOHCANCER HAZARDS

REASONABLE' MAXIMUM EXPOSURE
HORSESHOE ROAO COMPLEX SITE 8AYREVILLE. NEW JERSEY

Route

SeirwIoTtmelrtnn: Fuhir.
Medum Bulking Meter!*.
ExpMura Medum BuHJml MeUiUfc
EnponraPoM AOC4-ANC
Receptor PopuMUon S»< Worker.
Receptor Age Adui

Ctienem
or PiAtitM

Concern

Arodor-1254
J.3.7.«-TCDD equtv.
Antimony
Arsenic

(Toteil

Arodor-1254
2.3.7>TCDD etMv
Antimony
Areenlc

_ - -

,-= ̂ ^-_==

Medum
EPC
Velu.

30000
17

31700
2S4

30000
17

31700
254

= -..-.,̂ .r.--.

Medu>n
EPO
Unite

UB*B
"9*0
mgftg
"lAu

uoAg
ugftg
-no/US
mglka

Route
EPC
Vlkie

30000
17

31700
2M

30000
17

31700
254

Route
EPC
Unite

ugrVg
uo*g
mgrkg
mgAcg

u*g
ug*g
ma*a
«m

EPC
Seleded'

tor Hun)
CefcuWondl

M
M
M
M

M

M
M
M

tottt.
(Non-Center)

15E-006
83E-00*
rBE-002
1 2E-004

24E-004
2eE-ooe
tet-002
43E-004

Weke
(Non-Cwcer)

Unite

mg*g-d«y
mo*g-dty
rnoAoxHy
mgkgvdiy

me**,,
mglkaxhy
mg«p>diy
inu/kg-diy

ReWWK,
Do« (2)

20E-OOS
-

40E-004
30E-OO4

20E-005
-

40E-004

30E-004

Reference
Doe. Unit

mg*0-*iy
mgfk»dty
mo*g-dl,
mgrVo>diy

mgfte-oky
mg*g-*y
mgAg-diy

"****'

Totel Heard Me

Reference
ConcentnUan

NIA
N/A
N»A
NIA

NfA
r«A
NVA
r*A

x Acro«« At Expoeura

Reference
Concentnllon

Unite

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

Roulef/PetrM'.y*

H,=rd
OuoH«<

74E-001
-

38E.001
4 IE-001

~'*'se»asi
i 2E«ni

-
4 5E«001
HE.OOO

» 96*001
(1) M«<<>n-S|»cMc(M)orRoi<*-SpKMc(R)EPCMtecl«d)arhUHdcricuWI<in
(2| Ctvoric

- - Reference* DOM not ̂ v»W*. (hereto™ Muni Quotient not etfcuMed
WA - Nol AnpMetle

O
oto
10
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TABLE 7 • RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE HAXIHUM EXPOSURE
HORSESHOE ROAD COMPIEX SITE. SAYREVULB NEW JERSEY

Scenirio tSrtxnt Tout
MMun BUMng H«vW>
E*<Min Heolum tUkkig MMtrMt
ExxMinPoH AOC2 ADC

ConttrvoBonWortwn

(fc.
o
o
tO
<J3
U)

1.2.3
11*1

VMM
2-1

Pyrm

Copper

Zhe
(ToW)

1100000
300000
00000
120000
1100000
000000
toooooo
1000000
3000000
2000000
190000

97
M

409
409
I I

3090

(1) M*dknvSpecMt (H) or Route-Spec* (R) tPC wlected far Mart MtaJKfcn
(2) Chrome

- - RtMnxM OOM nol •*>!#* Iherann H>wd QuolkM
N/A - Hot AppfciDIt

Anerte

Medkim
EPC

Vekit

1100000
300000
•0000
320000
1100000

toooooo

190000
97
14
419
409
II

3090

1100000

EPC
Unit

"0*0

"0*0

"0*9
"0*0

00*0

00*0

"0*0

Route
EPC
Vikie

Tiooboo
1400000
1100000

90000
320000
1100000
•00000
toooooo

3900000
2000000
150000

5 7
M

4*5
495
I B

3050

"iiodobo
1400000
1100000

00000
320000
1100000
•00000
1000000

HOODOO
2BOOOOO
190000

57
B4

495
499
I B

3090

Role
EPC
UMl

"0*0
"0*0
"0*0

"0*0

mo/kg

"0*0
ugftg
U0*0
"0*0
"0*0
"0*0

"0*0

EPC

fbrHuerd

1 7E-003
1 3E-003
3 IE-004
1 IE-004
3 IE-004
13E-001
• IE-004
12E-003
IK-003
47E-003
34E-003
11E 004
OIE-000
1 OE-004
9 IE-004
9 IE-004
22E-000
3»E-003

ifE-004
22E-004
irE-004
47E-009
14E-009
90E-009
1 7E-004
12E-004
HE-004
25E-004
0 IE-004
44E-004
I BE 005
OK-OOI
30E-OOB
99E-000
90E-OOB
22E-000
37E-009

Hike
on-Cenci

Urdu

"0*0-<<iy

mglkg-doy
mg*g-doy

n**g4ey
mo*o-*y

"Okg-iby

mgkg-dey
m«*a-diy

mo*o-Uay

mg*g-dey
"0*0-*y
"0*o-d»y
"«*o-*y

mo*frdey
"0*0-<"r»

Dow 121

20E-002
20E-002
OOE002
401-003
40E-002
40E-002
3DE-002
90E-003
4 OE-004
30E-004
40E-002
24E-002
70E-009
1OE-OOI

20E-002
206002
eOE-002
40E-003
40E-002
40E-002
30E-002
50E-001
40E-004
3 OE-004
40E-002
24E-002
70E-009
30E001

Retlrenee
DoieUnlt

'~lSo*i*y
meykg-dey
mg*0-<ky
mgAg-dey
mo*0-iky
"0*o-iky
mg/kg-oiy
mglkg-dey
"0*0<ky
mj*fr*y
"OrkfrOty
mglkB-dty
mgAv-iky
"0*fr*y
"0*0-1%
mo*OHir,
"0*g-d^
"0«»*y
mO*l-d>y

mg*o>d>V
KigAg-iky
ma*o-d>y
"»*0-dey
"glkg-dey
"glkg-iky
mg/kg-dw
mgAg-iky
mg*g-dty
mglkg-d>y
mo*g.*y
mgftg-diy
moAo-oiy
"0*0-<%
"fl*o-o.y
"0*e-*y
mg*g.dw
"0*0-dey
mglkg-dey

Toiii Huerd Inde

Reterenee
CmenMUon

'̂ •"rW™
N/A
N/A
NIA
N/A
N/A
NIA
N/A
NIA
NIA
N/A
N/A
NIA
NIA
NIA
N/A
N/A
NIA
NIA

~"~m~-
N/A
N/A
NIA
N/A
N/A
N/A
NIA
N/A
NIA
N/A
NIA
N/A
N/A
N/A
NIA
NIA
N/A
N/A

Acrott Al E^oture

Reference
Concentration

Unh

—m^~
NIA
NIA
N/A
N/A
NIA
N/A
N/A
N/A
NIA
N/A
N/A
NIA
N/A
NIA
N/A
N/A
NIA
NIA

' W*
WA
NIA
NIA
N/A
N/A
N/A
N/A
NIA
N/A
NIA
N/A
H>A
NIA
NIA
NIA
WA
NIA
NIA

Routet/Pittwoyt

Huird
Ounlenl

- -JTir--^™-!

_

-

__

10E-002
1 IE-002
loE-002
306-001
4 IE-002
12E-001
1 IE-001
3W-002
t'E-002
34E-001
1 5E-002
2 5E 002
3 IE-002
12E-002

'"l1E.dS5*

_
_
_

29E-OD3
1 IE-003
2 IE-003
39E-002
I2E-003
15E-002
1 5E-002
38E003
17E-004
IDE 002
19E-004
29E-004
HE-004
12E-004

'"lOE-OSi
i 3E>6do



TABLE 7.9 CT
CALCULATION OF NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

Egxmn

O
O
to
<£>

E*»0«nPolrt: AOC2-ADC
RoMCferPopiMon
RwtptarAgt: Ad*

ChMrte*
of PotvflsI
Corcttn

Huonnt

Coep«r

Thdun
BTC

(TOM)

Bno(*!|iynm

GNmofmn

P*W

EPC
VMM

940879
426620
147*10
42431
1009*1
49(113

39*113
9833*3
1833929
1411478
37714

37
46
293
239
0.9
981

468143
940679
426620
147910
42438

(1) M4du»4p«d«c(M)orRoiJ»8|McMcrR)EPC
(2) Crnrtc.

49*113
399888
3*8113
9*33*3
1*33929
1411478
37714

3.7
4*
293
23*
O.I
181

M)KM for hurt otoMkn

EPC
Urttt

UB*

Rod.
EPC

940879
426820
147910
42438
100988
49*113

396113

1833929
1411478
37714

37
46
293
23*
0.9
981

468143
940879
426620
147910
42438
100968
496113
399888
398113
9*33*3
1833929
1411478
37714

3.7
46
293
23*
0.9

Rail.
EPC
unit

141kg
UVkg
uom
uom
i«m
mom
mom

forHiard
CHcUMon(l)

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

M "
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

(NorvCmctr)

6.9E-OD4
9.1E-004
16E-004
9.1E-009
12E-O04
8.0E-004
436-004
486-004
7.0E-004
226-003
17E-003
456-005
446-006
55E-009
30E-004
29E-004
1 1E-006
12E-003

736-005
84E-OOS
8.7E-009
236-005
996-008
186-005
7(6-005
9.6E-009
62E-009
91E-009
296-004
226-004
456-00*
44E-008
17E-008
3.0E-008
2.9E-008
1 1E-OM
12E-005

(NorvCnx)
Uhll

mg*g-*y

Rston*
Dos* (2)

206-002
206-002
606-002
406-003
406-002
406-002
306-002
50E-003
40E-004
306-004
406-002
24E-002
70E-005
JOE-001

206-002
20E-002
806-002
406-003
406-002
406-002
JOE-002
506-003
406-004
JOE-004
40E-002
24E-002
7.0E-009
306-001

DoMUrlh Cerumen

NM
N/A
NM
NM
NM
NM
NM
NM
NM
N/A
N/A
N/A
N/A
N/A
NM
NM
NM
NM

N/A
N/A

NM
NM
NM
N/A
NM
N/A
NM
NM
NM
N/A
N/A
N/A
N/A
NM
NM

UrWl

NM
N/A
N/A
N/A
N/A
N/A
N/A
NM
NM
NM
NM
N/A
NM
NM
NM
N/A
NM
N/A
N/A

N/A
N/A
NM
N/A
NM
N/A
NM
N/A
NM
NM
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
NM

ToM HK«rd tifc» Across Al Eitttur* RoiiMff>stimys

Husrd
Ouolvl

• IE-003
30E-002
71E-O03
1.2E-O01
18E-002
9.SE-002
56E-O02
91E-003
11E-O02
18E-001
7.6E-003
126-002
156-002
3*6-003
5 3E-W1

79E-004
39E-003
93E-004
18E-O02
23E-003
726-003
736-003
»16-004
1 16-004
556-003
78E-009
126-004
19E-004
39E-009
49E-002
586-001

— RMmraDoMrati
NM-



TABLE 7 e mm
CALCULATION OF NON-CWCER HAZARDS

REASONABLE rVMXMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. 6AYREV1LLE. NEW JERSEY

faewur.
Rod*

kigevHon

DRTM

Scenario Timeframe Futue
MecM" Bukjog MUehari
E«poeve.Meo)uil: tUkJngJttariaH
Expoeure Point AOC4-ARC
RMiflar PopUWan ConUructton Worker*
Receptor Age Mil

Chemical
olPatoflM

Concwrt

Ar odor- 1254
2.3 7.» TCDO «»Jv
Antanony
AlMnlc

(Totrtl

Arodrjr-1294
2 3 7 HCDO *»jlv
Artlmony
Arunlc

(Tot«l)

Mgdurri
EPC
VHut

30000
17

31700
354

90000
17

31700
254

-=.:. -^=-.^-

EPC
>Jr«<

U0kg
uglkg
mgAtg
rrttfkg

ugikg
mAg
"V'W

•T>*g

Roule
EPC
vnU

30000
ir

31700
254

30000
17

31700
2S4

Route
EPC
Un»«

ur/kg
uoAa
mg*«
mglltt

"9*9
u»>*
•"9**
niglho

EPC
Selected
ferHuHd

CilcuMlon(l)

M
M
M
M

M
M
M
M

Mriw
(Non-Cancer)

366-005
JOE-006
3BE-002
306-004

87E-005
82E-OCB
516-003
1 2E-004

Make
(NnvCvncer)

LMIt

m»*o/o,y
mglkg-diy
mc/kg l̂iy
mg*e-oay

(rtglltg t̂ay
mg*8-<ii,
mB*9-«*iy
mg«»day

Reference
Doee|2|

20E-005
-

40E^»4
306-004

2.(>e-005
-

406-004
30E-004

Reference
DoMUNIe

i"9*9-*»
m9*e-*»
mo*9-<*y
mtfklrdiy

mgtigHjiy
mgfke^y
mg*»oiy
mo*cv»r

ReteVenee
Concentration

N/A
N/A
N/A
I*A

f*A
f*A
t*A
N/A

.:- ,̂ = -,._-==

Coockntrellon
Urtlt

f*»
N/A

WA
N/A

N/A
N/A
H(A

M/A

Hatard
OuHlert

iae*ooo
-

05FJHI01
10Fj«000

"8sr»ooi

34S*000
-

I3(»(X)1
41C-001
f8i»(»1 ""

Total Heard k«M> AoroM A) Evoein Routet/Pathweye |[ t 1FJ»002
(1)
(2) Chronk

- - Reference Dow not available, iSerefore Hazard CuorleM not calcUated
NVA - Not An*caUe

o
o
10
vo
U1



TABLE 7ACT
CALCULATION Of NOHCANCER HAZARDS

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVN.LE, NEW JERSEY

E*~uo
Rodo

onojl

SoonoriotW^o: RoS ——— —

EvoonMockiK BUUngUHoihJk)

RootptarAgr Ad*

Ckorte*
ofPotonM
Conoom

Araofcr-1284
2.I,7.t-TCOOoo^v.
AMmanr
Aroorie

AradoM2S4
2.3,7.1-TCOOooyi'.
Artfcnonj
Anorte

(TOW)

Modun
EPC
Votio

saw
3.2

•017
195

saw
3.2

•017
188

Moduli
EPC
Unto

utfkg

«v*a
"""*

"0*9
uphg
mO*g
mgAg

Rouo
EPC
VWuo

88M
32

8017
195

MM
32

0017
188

RauM
EPC
UNU

"9*0

"9*9
^

HO**
"9*0
mgfeg
moAg

«
Cm (l)

M
M
M
M

S.7E-OOS
3.IE-OOB
1 IE-002
1.9E-004

13E-006
15E-OOB
HE-003
74E-008

Hoko
(NonConoor)

Urtta
0°M(2)

4.0E-004
3.0E-004

4.0E-004
3.0E-OD4

WA
NM
NIA

WA
NM
NM
NM

TaW Huml MM Aanoo Al EioMouro RowMff>othi>o]ri
(1) Moduil-Sp«cMe(M)orRouk>-8poiMe(R)EPCoo1oilod«l
(2) Chafe.

Huvd
Ouottonl

3.4E-001

2.7E«001
•.2E-001

8 IE-001

3SE«000
29E-001
4.8f«006
3 2E4001

Rotmnoo Poo not i

o
o
to



TABLE 7 10 RME
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAb COMPLEX SITE. SAYREVlLLE. NEW JERSEY

Eipotu*
Role

iqeslon ~

Dermal

Scenario Timeframe tjfit
Mechin Sulace Water
Exponn Medkm suiace Water
Expostre Port AOC5-D6M
Receptor PopUalan ReHderM
Receptor Age AdJI. . . . . _ . .... —

Cherrtcel
olPolvtil
Concvni

ATMric
ManganeM

(Told)
ArMhc
Mangmme

(TOM)

--.-.r- .-.-:_..-.

————— -- ———— _. —— _ -

Medun
EPC
V«ue

oset
1 19

0589
1 19

_ - . . _ - . . .__..-^

. — ....

Medun
EPC
Urtfs

mg4
mgl

in»<
mg*

Roue
EPC
V«i*

" 6569
1 19

0569
1 19

Roue
£PC
unit

- rn^ —— '
mgl

mo4
mo(

EPC
Stfeded

torHuan)
CalcUalond)

M
M

M
M

Make
(NooCamr)

BW-OOJ
14E-004

32E-005
67E-005

Malie
(NorvCarcer)

UDIs

~ rngSi-dey
mgkg-day

mgfcg-dey
mo*g-dey

Reference
Dosel2)

J6E-o(M
2 4E-002

30E004
2 4E-002

Reference
DOMUOtS

niB*B-day
mg*g-day

mg*g-day
ma*g-day

Reference
Concentalcn

N7A
N/A

N/A
N/A

Reference
Ccnc«rtr««on

Urtls

"" W*
N/A

N/A
N/A

Hazard
Ouotlrt

' 5 5E obi
6 OE 003
5 5E «1
1 1E-001
2 9E 003

" 1 1E-001
Tola! Hajwd Mex Across Al Eupoare RotieVPatways 34E-001

(1) MeokirvSpedlcIM) or Route-Specific (R) EPC Hlecied for hanrdcataMlon
(2) Chronic

- • Reference Dote not ivailaHe, therefore Hazard Quotient not caloJated
N/A - Not ApplcaUe

O
O
10



TABLE 7 10 RMC
CALCULATION Of NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPtEX SITE. SAYREVILLE. NEW JERSEY

Modum Swbco Wot"
Evcnur* Modun 3urt»eo ttahr
E«mu*PoM AOC6-RR
Ronohv PopuMton Re**!*.
RocoptorAgi Ad*

CMntcil
of Potential
Conoin

Antimony
AnMnk
Coppir
Manu»niii«
Thiluni
Vanadum

(ToM)
Akirtnum
Antimony
Aracntc
Coppor
MiinpiiiM
Thafcm
Vmdum

(Total)

-.. -̂-̂  = =-==:

Madun
EPC
VMu*

00057
002
024B
0101
O.MS
00188

231
00057
002
024B
0101
0005
00188

-=:-.-.---:=.-

Huam

EPC
Unftt

mdl
mg«
mgl
mg/l
mgl
mill

mgl
mgl
rngH
mgl
mgl
mgl
mgl

Rout*
EPC
VakM

231
00057
002
0240
0101
0005
00188

231
00057
002
0248
0101
0005
00188

Route
EPC
Units

nigl
mgll

mo/l
mgl
mo/1
mgfl

mgl
mgl
mgl
mtfl
mgl
mg/l
mgl

EPC
Setectod
terHuwd

M
M
M
M
M

M
M

M
M
M
M
M
M
M

Writ.
(Non-Cancn

286004

8 BE 007

24E-OOB
30E-005
12E-OO5
80E-O07
22E-008

1 3E-OD4
32E-007
1 IE-008
14E-005
57E-008
28E-007
1 OE-008

w
ncet)
•

o»y
a.y
*y
«y
*y
<*y
*y

*y
<ky
*y
*y
*y
*y
*y

RM»ne.
DOMI2)

1 OE*000
40E-004
30E-004
40E-002
24E-002
70E-005
70E-003

10E*OOO
40E-004
30E-004
40E-002
24E-002
70E-OD5
70E-003

R .̂.K.
OoMlMIl

mgftffdjy

mg/hg-diy
mg*o-»y
mo*»*y
m(j*o-*y

mgflcg-diy
mg/kg-diy
mo*»*y
ma*9-diy
mg*o-*y
ma*»*y
mgligiJiy

Rtfmnc.
Concontratlon

NfX
N/A
N/A

N/A
N/A
NIA
NIA

N/A
NIA
N/A
N/A
N/A
I*A
N/A

R n̂no.
ConontrMlon

UMl

NIA
N/A
NIA
N/A
NIA
N/A

— N/A '
N/A
N/A
N/A
NIA
NIA
NIA

Huwd
OuolMrt

2>E-ae4
1 7E-003
80E-O03
75E-O04
51E-004
88E-003
32E-004

"Jte-G&l^
t3i-i»4
(OE-004
37E-003
35E-004
24E-004
40E-003
15E-004

Tolil Htuard IndtN ACTOM Al Expofur* Routes/Pattiwiy*
(1) MKfcmSpMMc(M)orRoul«-3pKMc<R>EPCMl«ct«l1lorhi
(2) Ctnrie

- - Rattranc* OOH ml
N/A - Not Applut*

. lhmk» HuntQucmOTI not cdcUitoil

Ooto
vo
00



TABLE711RME
CALCULATION Of NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAb COMPLEX SITE. SAYREVlLLE. NEW JERSEY

Eapoare
RoUe

kigeiHorl ~ ' "

Dermal

Scenario timeireme FuK/e
Medun Sulece Water
Expow* Me*m Sulace Water
E«potu» POM AOC5-DSM
Receptor Pofxlaten Reiderls
Receptor Aj» ChHd

Owirtc*
olPolertlal

Concwn

Arscnc
Mmgmra

ITolal)
Arsertc
Mvqonew

(Total)

Medun
EPC
Vitj>

- - 8588
1 19

' 0569
1 19

Mmlun
EPC
UNIl

—— SiS
mol

moyl
mg,)

RoJe
EPC
Vakx

0565
1 19

0569
1 19

RoUe
EPC
Urtli

mat

mat
mgyl

EPC
Scleclcd

lorHuard
CikUriondl

M
M

M
M

Make
(NorvCamt)

3 5E «M
68E004

52E-005
1 1E-004

H»ke
(NorvCmcer)

Urili

"~ VSB*o-aay
moAs-day

~mg*^<Jay
moAo-day

Reference
Dow (2)

30E-SW
2 4E-002

30EOCH
2 4E-002

Relerence
Dose Urtlt

moAg-day
mgAo-day

mo*9-<lay
moyk^day

Refertrve
Cu ia li aBon

RW
N/A

U/A -
N/A

Reference
Conc«r«r«hon

Urm

WA
N/A

N/A
N/A

Total Hazard Inde* Acroii Al Expense ReUeVPatwayi

Hozstd
ouc**n

1 1£'<fefl
28E-»2
1 l£«(l<S6
1 7E-Obl
4 5E-00]

- 1JE-*1
13E«000

(1) Medun-Speci«c (M) or Roie-Spedflc (R) EPC *(«ct«! for hazard crtartion
(2) Crronc

- - Reference Dow not BvaMte, therefore Hanrd Quoted not caloJated
N/A-NotA|if*caUe

Ooto
vo
vo



TABLE 7 11 RME
CALCULATION OF NON-CANCER HAZARDS

REAaONABLB MAXIMUM EXPOSURE
HORSESHOE ROAO COMPLEX SITE. SAYREVILLE. NEW JERSEY

E^osure
Route

tngnKon

Oeratel

Scenario TtmeHame Future
Medum Suttee Water
E*neur« Medum: Surface Water
Enpoture PcM AOC6-RR
Receptor PopuMlon Reekfcnh
Receptor Ag> CNId

Chemical
ofPotenHal
Concern

Atummum
Antimony

Anenlc
Copper
ManganeM
Tneaun
Venadum

(Totall
Aluminum
Antimony
Arsenic
Copper
ManganeM
Thakan
Vanadum

(Total)

-.__— ——— -^-

Madum
EPC
Vrtje

"fii "-"̂  ""
00057
002
0249
0101
ODDS

OOtBS

iSi
00057
002
024B
0101
0005
001M

Medum
EPC
UNH

^'"msT
mgll
mgll
mgl
mgll
mgrl
mgll

mgrl
mgll
mgll
mgll
mgll
mgll
mgll

Route
EPC
Value

2 if
00057
002

0240

0101
0005
OOIM

231
00057
002
0248
0101
0005
001M

Route
EPC
LHl!

mg*
mg*
mgll
mgll
mgll
mgll
mgll

mgll
mgll
mgll
mgll
mgll
mg»
mgll

EPC
Selected

for Heard
Calculation (1)

M
M
M

M
M

M
M

M
M
M
M
M
M
M

Make
(Non-Cancer)

" isTrjrjj
32E-009
1 1E-005
14E-OD4
5 IE-005
29E-008
1 IE-005

2 IE-004
52E-007
1 IE-000
23E-005
026-006
4 6E-007
1 7E-000

Hake
(Non-Cancer)

UMI>

mgS,̂ da, '
mo*»»y
ms»V!KSy
rnglkgifcy
mgHifdey
mOkr/diy
mglkg-day

mglhg-oay
mglkB-diy
m01g>day
moHtHtoy
moVonfcy
moAmJey
mgllig-day

Reference
Doee(2)

-iSJ>»
40E-004

30E-004
40E-002
24E-002
70E-005
70E-003

10E<000
40E-004
JOE -004
40E-002
24E-002
7.0E-ODS
70E-003

Reference
OoeeLMte

'-Sî -iy
mglkg-diy
mglig-oay
mglkg-day
mg*o/dey
mgAcg-day
mgftg-day

mglkg.oay
mgfkg^aiy
mgk»day
moAg-dey
mg*g<hy
mglkg-day
mgnXKay

Reference
Concentration

- -jjg^-----

f«A

WA

NIA
r*A
N/A
N/A

NT*
WA
N/A
N/A
NIA
N/A
N/A

Reference
Concentration

LMtf

^^ m~ '""-'-"
N/A
NIA
NIA
WA
N/A
N/A

—— TM' "
NIA
NIA
N/A
NTA
r*A
NIA

Haavd
Ouotler*

r iM-«3
HE-003
3 BE 002
3SE-003
24E-003
4 IE-002
15E-003
46E-W5
2 IE 004
1 3E-003
HE-003
57E-004
3 IE-004
85E-003
24E-004T rsî sJ

Total Haiard moan AcroaeAl Eipoiure RouJeVPalrrwayi
(11 MMum-SpMWe (Ml or Routo-SpeeHIc (R) EPC selected tot huwd c
(2) Clmrie

- - Reference CX»e not iviittfe. Iherefon Hman) Quotient not cifcuMed
WA • Not A|t*c»bte

o
ou>
o
o
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TABLE712.CT
CALCULATION OF NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYHEVILLE, NEW JERSEY

IMdun: 9KniMrt
ExxmnUafcj-v I

OOnPoM: AOC3-D8M
R«et.arP<i|>Mtan I
."•"•.•̂ J

Cornm

Bn.iK.im

Af.Ui.ir-1294

(ToJ-D

Aradcr-1294

MMun
EPC

VWU>

S»
407
300
220
387
1917

"300"
407
300
220
387
1917

MKfuil
EPC
urm

n RoUe
EPC
V+M

407
300
220
387
1917

300
407
300
220
387
1*17

RoU»
EPC
lHtl

US.)

UB*B
UBfcB
UB*B
mo*g

K.CQ
U)*g
>«.>
m*9
LO*g
u*)

EPC
M»cl«d

far Hun*
CdaW.cn (1)

M
M
M
M
M
M

M
M
M
M
M
M

frtoki
(NorvCmr)

3.8E-008
2.8E-OD8
2.1E-008
38E-OM
1.8E-004

»4E-OM
13E-007
-4E-OOS
696-008
1.3E-007
1.4E-004

Htia
(NanOrar)

umi

nio.kB.by
niQAtB Î'y
mH*&4tt
ntQ.HB t̂ty
nv.J-d.'
m9*(H*y

• ..Wdiy
rrx.ia<ky
• ..H.l.'
nx>*(.*y
rn_«(.)«y

""̂ ^

DOM(2)

20E-003
306-004

206-005
306-004

Refmrc*
DoMLHtl

NA
N/A
N/A
N/A
N/A
N/A

N*
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

Huvd
Ouolvi

18E-003
8 06-001
toe-ag.

-5E-003
4.0E-001

ToM Hmiwa trOn tavntt Eiposn R<Um/..*.imyi
(1)
(2) Orerle.

— - Rvfvwic*) DDM not • «to«HuvdC

O
oco
o
to



TABLE 7 12 RME
CALCULATION OF NON-CANCER HttAROS

REASONABLE MAXIMUM EXPOSURE
HOHSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

EVOW.

Rout*

GgNh.

ex™*

Scenario TinMfcaBM Fulur*
MMum SMftMrt
Evnm Mwkm SedMcnl
EwmuraPoM AOC8-RR
R«a0or PopuMkn RMdMM
R*Mp1orAgt M*

CMiKcd
<ypo<««*

Cooc«m

ATMMC

Cow
(Totrt)

ATMMC

C<W (ToW,

Mtdum
EPC
Vriu*

2200
9MO

2200
3tK

--•--"

MKfurn
EPC
Unlit

mtfkg
madia

mg*a

"**•

Rout*
(PC
Vdu>

2700
35M>

2700
3SM

Rout*
EPC
Un»!

-**0
"9*0

ma*o
m«Afl

EPC
Selected

lorHUHd
CilcuMlonll)

M
M

M
M

1)

H«M
<N«vC«nwr)

2 IE-004
33E-004

19E-004
esE-oos

Mate
(Non-C>nc<r)

UrtH

mglko/diy
mglka/diy

mgfltf̂ diy
mglkg-̂ V

Rrt̂ nc,
Dose (2)

30E-OM
40E002

30E004
40E-002

R«f»f«nc«
DbMLHIl

rriB*»*y
i»a*»-d«y

cngHifdiy
rngfta-Ay

Retartnc*
CorlcMOrallon

t*A
WA

'HR'~ "
MX

R««nc.
CchcentrKloA

LMIf

WA
NfA

' N/A "
WA

09E001
»4E-003
TOE-001
53E001
2 IE-003

ToUl Huvd Indn Acron Al Enpoturg RouMl̂ lttr»y«
(t) MMlum-SpKHk|M)orRci<M-a(iKMe(R}EPCMlMto<l«orli«wdmeuWlon
(1) CTranle

- • R«Mr«ne« OOM not «vHliHi Ihirtfcrt Huvd OuoH«4 ml oteuwx)

oou>
o
U)



TABLE712CT
CENTRAL TENDENCY EXPOSURE

REASONABLE MAXMJM EXPOSURE
HORSESHOE ROAO COMPLEX STTE. SAYREMLIE, NEW JERSEY

SonMctM**.: W« •-

EicmnPoM: AOC«-RR
R.iuiiUB\nj IT in kiHi n ITi il ftiiili

CtaMori
otPotortW
Conoom

ArHrte
Coppw

(Total)
AiMrte
coppv

(Total)
^ - - - - - - - -

oMo IMI or Rod^SHoWo (Rl EPC Mhoto

-.:. - •--.,-- --

EPC

"**

1(73

" " 480
1873

Hhdin
EPC
UMt

mgkg
mglKj

™9*g
n«ko

Routt
EPC
Vriu*

490
1S73

4SO
1673

Route
EPC
UrtH

"8*8
"8*8

mo/kg
"0*8

EPC
Satacted
fcrHuvd

M
M

M
M

Mate
(NoivCincor)

42EXMS
1.SE-004

32E-OOS
38E-005

Wlk.
(NorvOnev)

UNta

3*5
mgivxky
"OKB^y

DOM(2)

30C-004
4.0E4XI2

30E-004
40E-O02

Rotmno
DoMUM>

mpAoiky
moj*9rOBy

niB<kp/oiy
«4<Vk>

ToW Miard Indi

Rohram
Conovtnllon

NM
NM

SBk
NW

t AcfMtM Eî MMun

- -—.....- .-

Co<ic«rtr««oo
LHU

NM
(*A

H*
NIA

R-ô i*̂ .

Hunt
Ouooort

14E-001
3.7E-003
140-001
1 IE-001
94E-004
1 IE-061
2.SE-001

(D

-RofcraraOoMiioti

O
O
CO
O



TABLE 7 13 RMC
CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM CXPOSUII
HOMSESHOE ROAO COMPLEX SITE. SAYREVILLE. NEW JERSEY

t

„_-— .

Sctiwrto TlnMfratM ftjiur*

E*K>wn> fcbdum: SMftMot
E*»«nl>oM AOC5-DSM
Rmftar PopuMon ReWdpnU
RmptoTAgr 0*1

CMfflKtf
ofPotaMll

Conotfm

BvuofDpyrane
lndino(1.2,3-cd)pyran>
Arodor-1254
Arxnlc

(toMI
BBTUDOIMnciM

B«nio<llpynine
hotaotl J.J-cdHi»r«r»
Aroctar-1254
AnMc

(toM)

MK*KI
EPC
VMn

-—"385--- — -

MO
230
470
4030

300

300
no
470
4030

Me*jm
EPC
LM»

•asr~
uglkg
ugkg
U0kg
ugftg
•**»

utfkg

uglhg
ugkg
ugftg
mgftg

Route
EPC
VMu<

SB

300
3JO
470
4030

36

300
220
470
4030

Route
EPC
Unrlt

u^g
"9*9
"9*9
uo*9
"9*9
mgfhg

up/kg
WnH

ug«g
ugltg
u*»g
upAg

EPC
Solved

torHuml
CilcuWWn(l)

M

M
M
M
M

M

M
M
M
M

Hata
<Non-C«ie*r)

TJf-007 "

26E007
IK-007
4 IE-007
3K-003

27E-007

27E-007
26E-007
40E-007
ISE-004

M«k.
(Mon-Cxmr)

Unit,

•"*SfS*T~

m9*»*,
mgiko-dty
fto*»di,
mglkg-dir

moAlK»»

mgftg^by
mglkg-diy
mg>k»*y
mg*oKfcy

Ratorane*
DoM(2)

-

-
-

JOE-009
30E-004

-

_

-
20E-OD3
30E-004

Rvtarane*
DoMUMi

Ufa*,

mgko/diy
moAg-<»»
mg*»<»y
moAg-diy

mo/h?(ky

m9*»di»
m*V*»
mg^diy
mo/Vffdiy

R«Mranca
ConcMrMon

' W» '

NTA
NIA
WA
WA

MfA

NIA
MA
WA
r*A

Rtkranct
ConcMMUon

Urttt

• »w - -

NfA
WA
WA
NfA

w* - "

NfA
NfA
WA
NfA

2 IE-002
HE'001

~

23E-002
2*e*ooo

Tail Himra IndM Aerott Al E»po«jni RoulM/Palhvniyt
(1) Mnlui<vSpwrlclM)orRoul«-SpMMc(R)ePCHlMtedtorhMvdnlculMlon
(2) Chronic.

-- RefcranM OOM not rattU*. Ihereton Kkurd Quollcnl not
NfA - MM Appklbte

O
O

O

Ul



TABLE713.CT
CENTRAl TENDENCY EXPOSURE

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

ScwwlotmHmt REn—
MMflun? Stdnwt
Eitponxv Mwfluit Scdfnvtf

AOC9-DSM

RtnpkrAg*: OM

Amder-1294
AtMrtc

(TOW)

(TOW)

EPC

3M
407
900
220
387
1917

300
407
300
220
387
1917

EPC
Rode
EPC

3»
407
300
220
387
1917

300
407
300
220
387
1817

Rout*
EPC
Urttt

Uglkg

U»*e
>«*0

EPC

CdaMon(l)

M
M
M
M
M

M
M
M
M
M
M

(NorvCnv)

2JE-007
386-007
28E-007
196-007
34E-007
1.7E-003

2.71-067
3.7E-007
2.7E-007
20E-007
38E-007
40E-004

(Ncrvdrar)
U1K

OOM(2)

20E-OOS
3.0E-004

206-009
3.0E-004

Dooumi

WK

N/A

m.
NM
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

W*
N/A
N/A
N/A
N/A
N/A

ToW HiiMtl hbn Acren H Evo«n RcUw*1*!*!̂
(1) M«luivSpKne(M)orR«l*-S|Mdllc(R)EPCMtoct«)fortwntdalaJil<n
(2) Orate

Huinl
Ox***

17E-002
9.86*000
S «£»0ft)

196-002
136*000
HE'000
7.0E*OM

— - Ronrancv Dow nrt I
N/A-NotAnflnbli.

i. Imfora Hmrt Qu

O
o
CO
o



TABLE 7 13 RME
CALCULATION Of MOM-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

Somrio tkiwlmiM Fulur*

E«potur»PoW AOC9-RR
RMtptotPopuMMn: NnMirti
R«e«ptotAg. CMd

CtaMed
ofPoMM
Concwn

Coop*
(ToM)

ArMflk
Coppw

(Total)

MMkn
EPC
VMM

2200
xeo

2200
3»eo

MKMn
EPC
LHM

mglXg
mtfkg

inoAg
logfcg

Route
EPC
Value

2200
3MO

2200
35«0

Ro>M
EPC
UNU

mglkg

ntplkg

"V*S

ere
StfMted
•orHuntl

M
M

M
M

MUM
(Noo-C«ncer)

tDE-003
3 IE-003

46E-004
29E-004

Mate
(Non-Onotf)

UNt>

mo*,*,
mglka-cfcy

ino/kD/diy
mtfkD/<by

Retaf̂ e.
Dost 12)

JOE-004
40E-002

30E-004
40E-002

Referenc.
OowlWi

rno/kg-diy
mg*o-diy

mo/k(K»»
ngykg-oty

Refervnc*
Connrtnllon

LHIi

N/A
WA

WA
N)A

Tottf Hiatd lnd» Acrcrts Al Expoiin Routes/PMhinyi
(1) Miaun-3p»o*c (M) or Route-apieHk (R) ffC Mlldlld far hmrt oteurton
(2) Ctnrte

Ouotlirt

7BE-002
i 5E.flOO
I 5E«dOO
«2E-003

O
o
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TABLE > 1 RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAO COMPLEX SITE 8AYREV11LE. NEW JERSEY

Exposure
Route

ngewon

Dermel

Scenario tlmdhirne CurrenT and Frfure
Medum Son
Expoue Medum: SuieceSoll
Exposure Pan Aoc 1 - HRDO
Receptor PopJaeon Area Rnderti (Trespasser*)
Receptor Age YOUh (12-17 years)

Cherried
crfPottrtH

Concern

™odo?-1246
Arodor-1254
Ar odor- 1260
AUrtrun
Arimcny
Arsertc
Cedrrtum
Copper
Manganese
Nickel
giver
Thalum
Vanedum

(Total)
DMoXn
Arodor-1248
Arodor-1254
Arodor.1260
AUrtrun
Anlmony
Arsenic

Cedrrtun
Copper
MengeneM
Nickel
SHver
Thalum
Vanedum

(Total)

Medum
EPC
Velue

9500
850
720

14250
3 4
53
45
433
420
106
30
1

64

120
9500
850
720

14250
34
53
45
433
420
108
30
1

64

Medun
EPC
Urlli

SS
uoAg
ug/kg
mgAg
mgAg
mg/kg
mcykg
mgAg
mgAg
mcykg
mgAg
mgAg

ugAg
"9*9
ugAg
ugAg
mgAg
mgAg
mgAg
mgAg
mgfcg
mgAg
mgAg
mgAg
mgAg
mgAg

Roue
EPC
Value

13B
9500
850
720

14250
34
53
4 5
433
420
108
30
1

64

120
9500
850
720

14250
34
S3
45
433
420
108
30
1

64

RouM
EPC
unit

ugftg
ugAg
ugAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

ugAg
ugAg
ugAg
ugAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mfl*g

EPC
Selected

forHeiard
CekUelond)

M
M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M
M

Meke
(Cancer)

fffE-OiO
46E-008
43E-009
37E-009
73E-005
17E-008
27E-007
23E-008
22E-006
2 IE-006
55E-007
15E-007
5 IE-009
33E-007

16E-009
1 7E-007
15E-008
13E-008
19E-005
44E-009
21E-007
59E-010
56E-007
5 5E-007
14E-007
39E-008
13E-009
83E-008

Make
(Career)

UrtM

mgAg-dey
mgAfrday
mgAg^^ey
ntOrk^dty
n t̂V(j-d*y
mgAg-dey
mgAg-dey
mgAg-dey
mgkodey
moAB-dey
mgAg-dey
mgAcrdey
mgAg t̂ay

mgAo<t«y
mgAg-day
mgAgAy
mg/kg-dey
mgkĝ ley
mg*g-dey
mgAg-dey
mgAg-dey
mgAfrdey
mgAg-day
mgAg (̂ey
mgAg-dey
mgAg-dey
mglkĝ

Cancer 9ope
Fector

20E-000
20E>000
20E»000

-
-

15E»000
-
-
-
-
-
-
_

1 6E»001
20E>000
20E«000
20E>000

-
-

15E*000
-
-
-
-
-
-
-

Cancer SWpe
OoMUriti

I»S
mgAg-dey
mgAg^ey
mc/tg-day
mgAg-dey
mgAg-dey
mgAg4ey
mo*g-day
mcVkodey
mgAg f̂ey
mgAg-day
mgAg-dey
mgAgKley

makg Ĵey
mgAg-day
mgAg-dey
mgAg l̂ey
mgA»day
mgAgHlay
mgAg-dey
mgAg-day
mgAg-dey
mgAg-dey
mgAt̂ dty
tngtoy-dty
mgAg-dey
mokg-dey

Cancer
Risk

S&E-005
97E-008
87E-009
73E-009

-
-

41E-007
-
-
-
-
-
-
„

~ 5 3E-80T
25E-008
35E-007
3 IE-006
26E-006

-
-

3 1E-007

-
-
-
-
-
-

[ 74T-MT

11) Medum-Spedtc (M) or Roule-SpedDc (R) EPC telecled for hazard cakuJelon

o
o
u>
o

- - Cancer Soft Factor not avaNatU twefore Cancer Rlik nol caKUMed
N/A - Not ApplceUe



TABLE B1.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

Senrioitoiitonr

Egxmn
ROM

EgnanMadun: 3uftC*Sell
|E»pwinP<*t: AOC2-ADC
RtMptor popiMlorY ATM
Receptor A*: YoUh (12-17 ywi)

dwrtol
ofPderM

BnotbMuorirtMnt
B«wKi)p)nni
tiMnX1.2.3-cil|pynra

OMoMn

A-ockr-1246
ArodaM2W
2.3.7.6-TCDOojJv

(TOW)
Bn«i)irfne4ra
BtrKO(b)(luorar£m
BnoMnnm

Arader-1248
ATxfcr-1280
2.3,7.6-TCDO«Mv

(ToUl)

EPC

30000
20000
12000
2300
400
740

MOOOO
34000
2500
0.3M
32
3640

21000
30000
20000
12000
2300
400
740

14000
2500
0.3M
32
3*40

Medun
EPC
Urtt»

UBfcB
U)*g
I0«g
UB*Q
ugAo

ugfcg
H)*0

u»*g
u»ko

Rourt
EPC
V«ui

J10W
30000
20000
12000
2300
400
740

34000
2500
0308

32
3840

21000

20000
12000
2300
400
740

MOOOO
14000
2500
0306

32
3840

Rai*
EPC
Urdi

u»*g

ugkg

EPC
8«MMd

fvHtnrd

M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M

(C«rc»)

11E-W7
15E-007
106-007
816-008
126-006
206-009
366-008
506-006
176-007
136-006
166-012
166-O07
1.96-005

356-007
51E-007
346-007
206-007
396-006
526-009
966-009
13E-OOS
826-007
466-006
126-012
426-006
146-005

(Cmnr)
UrtU

mpkgxky

majtcaxliy

736-001
736*000
736-001
736*000
17E»001
1.66*001

206*000
206*000
156*005

156*000

maykasky

(1) M»okjTvap«crtc (M) or RooaptcMIc (R) EPC MHd»d far tmird c*ah»on.

736-001
736*000
7.36-001
736*000
1.7E»001
166*001

206*000
206*000
15E«005

156*000

total Risk Aero** All E^xpnwv ^•tfmiytj

CmnrStap*
OoMUrtts

ngftprdiy

7JC-8M
1.1E-007
746-007
456-006
666-006
356-006
606-006

356-007
2.CE-OM
246-007

126-005
HE-MS
266-007
3.7E-007
256-006
156-007
266-007
666-006
156-007

126-006
916-006
166-007

956-006
1 5E-OM
296-005

- • Cmnr a** ftOtr no) iviMH*. Imtora Cmr O* net e*>M*d.



TABLE 8 1 RME
CALCULATION Of CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX BITE. SAYREVILLE. NEW JERSEY

Eqxnu*
ROM

Kgnicn "

Mm*

Sccnirta TKnSrtme: Commend
M«tun:Sol
E^omnMMkm: SiWtceSol
ExpovePdH AOC3-SPD
Reoplor PapMion ArmRMMa
R*nptarAoi: Yo*i (12-17 ywr»

Owrnicrf
otPotertM
Concern

Bvwxannlncer*
B«rco<b|*jonrthen>
evwxiipynra
frxfcnol 1 .2.3-cd)p»r«r»
MflVtoxycrtor
AOrtrun
Ai f inoiiy
Antrlc
Coptxr
Mrfiganw*
ThUun
VBvdun

(To«>
OWtX 0 )4f#TBC6n6

D0 UO(b)NUOFII C M 18

Bmnxopynra
Hfcn«1.2.3-cdlpyr«n»
Mttwuycftcr
AUrtrun
Alimony
ArMric
Coptxr
Mmgirm*
Thalun
Viradun

(Tot*

gjj-—— - - - --

is (TmpasMTs)

Moiun
EPC
Vriu*

176)
2M>
14M
1902

690000
8432

17
24

1S19
215
0»2
37

1701
2M3
1468
1302

8SOOOO
8432

17
24

1519
215
092
37

~

M<dun
EPC
Urflj

U9»j, -
ugAg
u»kg
Lp*g
uwkg
m»*g
mpAg
mgftg
mQAg
fwl̂ nmgnig
mg*g
mgfcg

UB*,
UB*»
us*g
ug*g
i«kg
mg*g
mgAtg
mg4tg
mgAg
mg*g
mglkg
mgAg

Roll
EPC
VMM

1791
2883
1468
1302

650000
8432

17
24

1519
215
092
37

1701
2883
1488
1302

650000
8432

17
24

1519
215
092
37

Ro>M
EPC
Urttl

ugfcg
ugfcg
ugftg
ug*<g
uglkg
mgAtg
mgjAig
mgfcg
mg t̂g
mgAg
mgMg
mgAg

uglkg
uo*g
ugAg
ug*g
uglkg
mgfcg
mgflig
mgkg
mg*g
mg»<g
mgfeg
mgAtg

1
Ci

EPC
SelMtM

lorHinrd
CilalMond)

VT^^
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M

(Cmcer)

15E-008
7SE-009
66E-009
33E-008
43E-005
67E-008
12E-007
77E-006
1 1E-008
47E-009
19E-007

29E-008
49E-008
256008
22E-008
65E-006
11E-005
22E-008
94E-006
20E-006
28E-007
12E-009
48E-008

(Cincv)
Urtli

mo*g-d»v

mgAg-aiy
m0Acg-day

mp*g.d«y

mgvkg-dty

ma*g-d«y

7 3E-001
73E*000
73E-001

73E-001
73E»000
7 3E-001

15E-000

(11 Mtdun-Spnlllc (Ml or RoU«-Sp«d«c (R) EPC idKted lor htnrd c*alt»on

mg*g-a«y
J9E-007

Total Risk Across All Exposure Pathwjy»|| 65E-007

C«re«rSk»«
DoMUrtti

mgfcg-diy

mgAtg-ovy

maAg-diy

Risk

1 IE-006
55E-008
48E-009

1 8E-007

' 5JE-S07
'2 IE-008
36E-008
1 8E-007
18E-OOB

14E-007

- • Cvrar 3ope Fidor not «v««tte torefm Cnv Risk not dloJdcd
N/A-NolApplciUc

o
o
(A)



TABLE 11 RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAO COMPLEX SITE. SAYREVILLE. NEW JERSEY

o
o
u>
H1

to

Ejpo«ur»
Roue

hgnlon

Dennal

Scerivlo TlmeTamr Cureri and Flirt

EiqwftT* MedXnt Surface So*
Eipnuri Point: AOC4-ARC
Receptor PopUalort ATM heildantt (TrnpMMn)
Receptor Age YoJh (12-17 yen)

. -.„. ._ . .. ————— . . . . . . . ._ _

Chemical
ofPoterflrt

Concern

BermXllpyrem

HemcttnrocydopMideni
nan
Afodor-1248
Arodor-12S4
Arodor-1280
2.3.7.6-TCDOequY
AkjnVUn
Artmony
Arwrtc
CaoMum
Copper
Manganese
Nickel
S»vet
Thaaum
Zinc

BennXoJaucnrthene
Banradlpyreni
He«aotinrooUKlani

«h»*i
A/odor-1248
ArockT-12S4
Af odcr-1260
2.3.7 »-TCOO«qUv
Mumkun
Art many
Arnrtc
Cadrrtum
Copper
Manganen
Nckd
Stoer
Theaum
Ore

(Total)

Meolum
EPC
Vakjl

2600
1600

S7440
22
691
1941
485
02

15500
16
27
J7

591
461
298
287
072
9172

2600
1600
6600
57440

22
691

1941
465
02

15500
18
27
37

591
461
296
297
072
9172

(1) Mid«jTvSped«c<M)vRoJe-8ped*c(R)EPCMl«dedfarhen<dcriaJi<ion

MeOum
EPC
Urtts

1S5
ugftg
«ftg
ugftg
ugftg
ugftg
ugftg
ugftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg

"~u»*u
ugftg
ugftg
ugftg
ugftg
ugftg
ugftg
ugftg
ugftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgvkg
mgftg
mgftg

Route
EPC
Vabe

3SW '
1600
6800
57440

22
891
1941
465
02

15500
16
27
37
591
484
296
287
072
9172

2600
1800
8600
57440

22
691
1941
485
02

15500
16
27
37

591
461
298
287
072

9172

Roule
EPC
Urttl

IS" "
ugftg
ugftg
ugftg
ugftg
ugftg
ugftg
ugftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg

ubftj
ugftg
ugftg
ugftg
ugftg
ugftg
ugftg
ugftg
ugftg
mgftg
mgfcg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg

EPC
Selecled

lorHanrd
CabJatond)

R " ""•
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

Mike
(Cmcer)

13E-008
926-009
356-008
296-007
11E-010
4SE-009
996009
246009
10E-012
796-005
9.2E-008
146-007
19E-007
306-006
246008
15E-008
t 56 008
37E-009
476-005

'~ 4^1-006 "
306-008
886-008
75E-007
296010
166008
356-008
856009
76E-013
206005
236008
1 1E-007
486-O09
77E-007
60E-007
3 86 007
3 7E-007
946010
1 2E 005

Mike
(Cancer)

unn

"2ISS"
mgftg-dey
mgftg-dey
mo*g-<ley
mgftg-diy
mgftg-dey
mgftg-diy
mgftg-day
mgftg-oay
mgftg-dey
mgftg-diy
mgftg-dey
mgftg-dey
moykg-dey
mg*o-<Hy
mgftg-dey
mg*B-dty
mgftg-dey

r̂fi»»idiy
mo*g-dey
mgftg-day
mgftg-diy
mgftg-diy
moftg-diy
mgft̂ oay
mgftg-day
mgftg-d^
mgftg-dey
mgftg-dey
mgftg- dey
mgfto-dey
mgftg-diy
mgftg-diy
mgftg-diy
mgftg-dey
mgykg-day
mgftg-dey

Oanceraope
Fector

73E.OOO
786002

-
1 7E»001
206*000
20£»000
206.000
156.003

-
-

15E.OOO
-
-
-
-
-
-
-

^7 3E-66T
736.000
78E-002

1 7E«001
20E-000
206.000
206.000
15E.005

-
-

156-000
-
-
-
-
-
-
-

Cmcer Slope
OowUrlu

mgftg^y
mgftg-oay
moftg-dVy
rngfto-day
mg*(Kiiy
mgftg^Jey
mgftg-day
mgftg-dey
mgft̂ day
mgftg-d^
mgftgniay
rngftc-oay
mgftg-diy
mgftg-diy
mgftg-diy
mgftg-day
mgftg-diy
mgftg-day

Sg*?3ey
mgftfrdey
mofto-dey
moftg-diy
mgftg-diy
mgftg-diy
mgftg-d î
mgftg l̂•y
mgft̂ dey
mgftg^Jey
mgftg-day
mofto-dey
mgftg-day
mgftg-diy
mgftfroay
mgftg-diy
mgftg-diy
mgftg-diy
mgftg-diy

Crcar
Rl*k

S7E-OOS
876-008
27E-009

19E-009
9 IE-009
20E-006
476-009
15E-007

-
-

21E-007
-
-
-
-
-
-

.... - ,_~ —— .

3 26-008
22E-007
696-009

-
496-009
32E-006
716-008
176-008
12E-007

-
-

18E-007
-
-
-

-

-
6BC-007

Total Risk Across Ail Expoaure Pathways)) 1 1E-006

- - Cancer Sop* Factor not tvtMtM, tmton Carwr RUk not catauMed
N/A-NotApplcaMa



TABLE82RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

l&
o
o
u>
M
OJ

Exposure
Home

hgeslbn "

Dermal

Scenario tlmeframe Current and Fukn
Medum BUIdng Materials
Exposure Medum BuHdng Materials
Exposure Point AOC2-AOC
Receptor PopuWIon: Area Residents (Trespassers)
Receptor Age_Jfouti (12- 17 years)

Chemical
otPotanlal
Concern

Benzo(a)anthracene
Benzo(b)fkjorantiene
BenKXalpyrene
IndenrX 1 ,2.3-cd)pyrene
Dibartto(a,n)entracene
Naphtttene
2-Metiytiaphtialane
Acenaphtwne
DKMntoknn
Fkjorene
Fluorantiene
Pyrene
Metxnychtor
Antmony
Arsenic
Copper
Manganese
Thelurn
Zinc

(TotaD
Benzo(a)antiracene
Benzo(b)fluoran1hene
Benro(a)pyrena
mttencH 1.2,3- oftryrene
D*xsntt>(a.h)an«Yecene
Naphtialene
2-Me*>ylnapntialene
Acenapntwna
Obanlofuran
Fluorane
Fluorantiene
Pyrene
Metxnychkx
Antmony
Arsenic
Copper
Manganese
Thalum
Zinc

(TOW)

Medum
EPC
Value

- Tresses —
1400000
1100000
300000
90000
320000
1100000
800000
1000000
1600000
3900000
2800000
150000

5.7
84
495
495
18

3090

1100000
1400000
1100000
300000
90000
320000
1100000
800000
1000000
1600000
3900000
2800000
150000

97
84

495
495
18

3050

Medum
EPC
Units

"9*9
"9*9
"9*8
"9*9
ug*g
"9*9
"9*9
"9*9
"9*9
U9*9
"9*9
"9*9
mgfcg
mgfcg
mgfcg
mg*g
mgfcg
mgfcg

"9*8
"9*9
"9*8
"9*8
"9*9
"9*9
"9*9
"9*9
"9*9
"9*9
"9*9
"9*8
"9*9
mgfcg
mg*9
mg*g
rng*9
m9*9
mg*9

Route
EPC
Value

1100000
1400000
1100000
300000
90000
320000
1100000
800000
1000000
1600000
3900000
2800000
150000

57
84
495
495
18

3050

1100000
1400000
1100000
300000
90000
320000
1100000
800000
1000000
1600000
3900000
2800000
150000

57
84
495
495
18

3090

Route
EPC
Units

"9*9
ug*g
"9*9
U9*9
"9*8
U9*9
"9*9
ug*8
ug*g
u»*g
ugfcg
ug*g
"9*9
mgfcg
mgfcg
mgfcg
mgfcg
mgfcg
mg*g

"9*9
"9*9
"9*9
"9*9
ug*s
"9*9
"9*9
"9*9
"9*9
"9*9
ug/ttg
ug*9
ug*g
mgfcg
mgfcg
mgfcg
mgfcg
mgftg
mgfcg

EPC
Selected

lor Hazard
CataJa»on(1)

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

Intake
(Cancer)

56E-006
71E-006
56E-006
15E-006
46E-007
18E-006
56E-006
41E-006
51E-006
82E-006
20E-005
14E-005
77E-007
296-008
43E-007
25E-006
25E-006
92E-009
16E-005

19E-005
24E-005
19E-009
51E-006
15E-006
54E-006
19E-009
14E-009
17E-005
27E-005
66E-005
47E-005
20E-006
74E-009
33E-007
6 4E-007
6 4E-007
23E-009
40E-006

Make
(Cancer)

Units

mg*8-day ~~
mgfcg-day
mgfcg-rJay
mgfcg-day
mgfcg-day
mgfcg-day
mgfcg-day
mgfcg-day
mgfcg-day
mg*9-dey
mgfcg-day
mgfcg-day
mgfcg-day
mgfcg-day
mgfcg l̂ay
mgfcg-day
mgfcg-dey
mgfcg-day
mgfcg t̂ay

mgfcg-day
mgfcg-day
mgfcg-day
mgfcg-day
mgfcg-day
mgfcg-day
mgfcg-day
mgfcg-day
mgfcg-day
mgfcg-day
mgfcg-day
mgfcg-day
mgfcg-rJay
mgfcg-dey
mgfcg-dey
mgfcg-day
mgfcg-day
mgfcg-day
mg*9-day

Cancer Stope
Factor

73E-001
73E-KXX)
7 3E-001
73E4000

-
-
-
-
-
-

_
-

15E«000
-
-
-
-

73E-001
73E-001
73E<000
73E-001
73E«000

-
-
-
-
_
_
_
-
-

15E«000
-
-
-
-

Cancer Stope
Dose Unto

""552™
mgfcg-day
mgfcg-day
mgfcg-day
mgfcg-day
mgfcg-day
moAg-dey
mgfcg^sy
fnQAtQ-dBy
mQAtQ-day
irtfl̂ ifl-<j8y
Tio4t0-dBy
mgfcg-day
mgfcg l̂ay
mgfcg^y
mfl*g-0ey
mgfcg-day
mgfcg-day

mgfc^day
mgfcg-day
mgfcg-day
mgfcg-day
mgfcg-day
mgfcg-day
mgfcg-day
mgfcg-day
mgfcg t̂ay
mgfcg-day

mgfcg-day
mgfcg-day
mgfcfrdey
mgfcg-rJay
mgfcg-day
mgfcg-day
mgfc^day
mgfcg-day

Cancer
Rltk

" 4 fE606
52E-006
4 1E-OOS
1 1E-008
34E-OO6

_
_
_
_
_
_
_
_
_

64E-007
-
_
-
_

SS^Bbs
HE-OO$
17E-005
14E-004
37E-006
1 1E-005

_
-
-
_
_
_
_
_
-

49E-007
-
-
_
-

1SE-004
24E-004

(1) MedunvSpecillc (M) or Roula-SpecHIc (R) EPC lalecled lor natard eateUalon

- Cancer Stope Factor not avaMXa, twratora Cancer Rh* not cafcunted



TABLE 8.2.CT
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE

HORSESHOE ROAD COMPLEX SITE. SAYREVILLE, NEW JERSEY

it*
o
o
to
M

Exjoeure
Route

Scenario Tlmafrania: Currant and Fuiri
Medum: BuMng Matalafe
EiaxMuraMedum: BuMngMaterMa
Eiaxiaura Petit ACC2-ADC
Rtcoplor PopiJifofv ATM Residents
Receptor A0*: Youti (12-17 yeare)

Own**

Concern

hdano(U,3«l)pyrena
DftM uu(a,n)enVTaLei la

2-MedjAiepri

Oberaolunn
Fknrane

Copper

Theium
Zlne

(Total)

B«aa(«)pyrant
ln*no(1,2,»«l)«r«n»

Fluorana
Ftarantiene
Pyrene

Theium
Zhc

_(TotalJ

Moduli
EPC
Veto

540876
426620
147910
42438
100988
498113
365888
398113
663363
1833525
14111478

37714
37
48
253
239
0.9
981

540875
426620
147910
42438
100988
498113
355888
396113
583363
1633525
14111478

37714
37
46
253
239
0.9
961

Medum
EPC
Urtfc

ugkg

"8*9

ma*9
mokg

"9*9
ug*g
ugftg
"8*0

"0*9
upkg
"9*9
"9*8

Route
EPC
value

468143
540875
426620
147910
42438
100988
498113
355888
398113
583363
1833625

14111478
37714

37
46
253
239
09
981

468143
540875
426620
147910
42438
100988
498113
356888
398113
583363
1633528

14111478
37714

37
46
253
239
09
961

Route
EPC
Urtts

"9*9
"9*9
"9*8
"9*8
"9*9
"9*9
"8*8
"9*9
"9*8
"8*8
"9*9
"9*9
"9*9

mgftg

n<9*g

"9*8
"9*9
"9*8
"9*8
"9*9
"9*8
"9*8
"9*9
"9*8

"9*8
mgftg

EPC
Selected

(l)

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

(Cancer)

126-006
146-008
11E-one
3.8E-007
1.IE-007
2.6E-007
136-008
936-007
106-008
156-006
486-006
376-006
986-008
966-012
126-010
66E-010
826-010
236-012
266-009

796-006
9 16-006
726-008
296-006
72E-007
17E-OO8
84E-008
606-006
676-006
996-008
316-006
246-004
496-007
486-009
186-007
336-007
31E-007
126-009
136-006

(Career)
Units

">•*»<%

mg*g4ay
rngkg4ay

m9*g-d«y
m»*g-a«y

mg«g-aiy

Cancer Stopa
Factor

736-061
73E-001
736^000
7.3E-001

166*000

73E-M1
73E-001
736*000
736-001
736*000

156*000

Cancer Stope
OoaeUnlta

rflOfto-day

Cancer
Rtak

i SE-007
106-008
8 IE-006
286-007
816-007

186-010

11E-006
58E-006
676-006
5.3E-O05
186-006
526-006

(1) MedmvapecHc (M) or RoUa-SpecKIc (R) EPC lahctiil for heard cefcuMan.

27E-007

rse-oos
846-005

rim ii BIIIII r«i ini mil mi irnii r»n n rn<i nni



TABLE « 2 RM6
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

Scarwto ftrwframa: Cumnt arid Future
M*cHum: BuMIng MaterMa

Expoaur*
Rout*

Owiral

Expoaur* Pot* AOC4-ARC
R*c*ptor Population: nrn ftnalrtanla (Tiaapaaaan)
RwapkxAga: Youth (12-17 y«*r»)

Chamlcal

Coocwn

Arod«-12S4
2,3.7.8-TCOO»quM

Aredor-1264
2,3,7.».TCOD«quk

(ToUl)

(ToW)

EPC
VMu*

30000
17

31700
284

17

31700
254

(1) M*dlunv«pK«lc(M)orRout»«pK«lc(R)EPCMl*clMt1brh«z*rdcaleuMkin.

M*dkim
EPC
Unto

uoykg
uoykg
mo/kg
mgAg

uoAg
uoyxg
mflrtcg
mo/kg

Route
EPC
Vrtu»

30000
17

31700
2S4

30000
17

31700
294

Route
EPC
Unta

ug/kg
uoykg
mgrtcg
moAg

up/kg
ugftg
mg*g
mgflce

EPC
Oalacted

torHttwd
CHeuMkm (1)

M
M
M

M

M
M
M
M

Intelw
(Ctncor)

1SE-007
•.7E-011
16E-004
i3E-ooe

6.5E-007
88E-011
4 IE-009
99E-007

Intek*
(Cmcw)

Unta

tnoykg-a*y
mg/lcg-d*ir
moykg-dty
mgAg-d*r

moykg^y
mgAcg-d*y
mg/Vo-ctay
mgA(g-day

CaoorStop*
Factor

206+000
156*009

-
156*000

. _ _

206*000
156*006

-
1SE*000

CancwStop*
DOM Unite

moyVQ-day
mp/kg-day
mgAig-day
mo/kg-day

mgMg-day
moyKfl-day
moAg^air
mpykg-day

Cancw
RMt

31E-007
13E-006

-
196-008
1 56-008

1 1E-008
896-006

-
156-009
V3E-005
28E-009

- - CHICOT Stop* Factor not tvaMM*. ttwratom dnow Rkk not c«lcuM»d
NM-NotAppMraM*.

O
o
U)

U1



TABLE 8 3 RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

Scenario Tlneframe: CurrenTand Future
Medium: Suffice Water
Exposure Medium Surface Water
Exposure Point AOC1-HRDO
Receptor PopulaWcv Area ReaWenta (Tresptfaaera)
Receptor Age: Youth (12-17 years)

E«po*ure
Route

Dermal

Chemical
of Potential

Concern

Vhyl Chloride
Antimony
Araenle
Cadmium
Copper
Manganete
Nickel

(Total?
Vinyl Chloride
Antimony
Arsent
Cadmium
Copper
Manganeae
Nickel

(Total)

Medium
EPC
value

0004
001

OOBM
OOOS5

123
103

0144

0004
001

OOBM
OOO65

123
103

0144

Medium
EPC
Unto

mg/l
rnoyi
mg/l
mg/l
mgVl
md/l
my\

mg/l
md/l
mgVI
mg/l
mg/l
mjVI
mcjrt

Route
EPC
Value

Ou04
001
0*98
00069

123
103

0144

0004
001
0896
00085

123
103

0144

Route
BPC
Units

mg/l
mg/l
mg/l
mg/l
mg/1
mg/l
mg/t

rrig/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

EPC
Selected

tor Hazard
Calculation (1)

M
M
M
M

M
M
M

,.
M
M
M
M
M
M
M

Intake
(Cancer)

10E~-008
28E-008
23E-007
22E-008
32E-OtW
27E-006
37E-007

1 4E-009

4 7E-010
42E-009
< 06-010
S8E-008
4 86-008
68E-OOS

Intake
(Cancer)

Unlta

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-d»y
mg/kg-da'y
mg/kg-da1/

mgn<g-da)f
mg/kg-day
mg/kg-da'y
mgnig-day
mg/kg-day
mg/kg-day
mg/kg-da'y

Cancer Slope
Factor

18E4000

15E-KXX)
-
-
-
-

10E+000
-

1SE«000
-

-
-

Cancer Slope
Doae units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/Vg-day
mg/ka-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer
RM

" ""26e-008" ~

3 5E-007
-
-
_
_

3.7E-boT~~
26E-009

_
63E-008

-
-

-
89E-000 "

--- -- - - - - - - - - - - - - . . --—-- - . _ . . . . . - TOTAL RisKACRciss ALL PAtHWAYS|[ 38E-007 ; |
(1) Medium-Specific (M) or Route-SpecKc (R) EPC selected tor hazard calculation

- - Cancer Slope Factor not available, therefore Cancer Rlak not calculated
N/A - Not Applicable

O
o
UJ



TABLE 8 3 RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

Scenario Tkneframe Current and Future
Medium Surface Water
Expoeurs Medium: Surface Water
Exposure Port AOC2-ADC
Receptor Population Area Residents (Trespassera)
Receptor Age: Youth (12-17 years) ___

Exposure
Route

Inyaatiun

Dermal

Chemical
of Puteiillal
Ooneem

Vinyl Chloride
Antimony
Arsenic
Manganese
Thallium

(Total)
Vinyl Chloride
Antimony
Arsenic
Manfjanaaa
Thallium

(Total)

Medium
EPC
Value

booee
oooee
0487
0673
60023

00096
00096
0487
0673
60023

Medium
EPC
Un«8

mg/l
mg/l
rog/l
mg/l
mg/l

mg/l
mg/l
mg/l
mg/l
mg/l

Route
EPC
Value

' 0.0096
oooee
0467
0673
00023

00096
00096
0467
0673
00023

Route
EPC
Unit*

mg/l
mg/l
mg/l
mg/1
mg/l

mg/1
mg/1
mg/1
mg/1
mg/l

EPC
Salectad

tar Hazard
Calculation (1)

' M
M
M
M
M

M
M
M
M
M

Intake
(Cancer)

•""2.5E4JOS"
25E-006
12E-006
1 7E-006
606009

34E-OM
45E-010
22E-008
32E-OM
1 1E-010

Intake
(Cancer)

Unn

mg/kg-dair
mg/kg-day
moy»Q-d»K
mgAg-day
mg/kg-day

mg/Kg4ay
mgftg-day
mgrtcrday
mg/kg-day
mg/kg ]̂ay

Cancer Slope
Factor

1 9EiOOO

15E*000

-
-

19E«000
-

1SE«000
-
-

Cancer Slope
OoaeUnta

mg^g-day
mg/kg-day
mgAg-day
mgmg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg l̂ay
mgfl<g-day

' " - TOTAL RISK ACROSS ALL PAtr*«AYS

Cancer
Risk

46E-008

18E-006
-
-

iS&Sbe""~
84E-009 "

-
33E-008

-
_

39E-008

19E-006
(1) Medkim-Specmc (M) or Route-SpecMc (R) EPC selected tor hazard calculation

- - Cancer Slope Factor not available, therefore Cancer RWI not calculated
MM - Not Applicable

O
O
CO
H
-J



Scenario tim*frinw Current and Future
Medium Surface Water
Exposure Medium Surface Water
Exposure Potnt AOC3-SPD
Receptor Population Area Residents (Trespassers)
Receptor Age Youth (12-17 years)

Exposure
Route

ingestlon

Dermal

Chemical
of Potential
Concern

Methoxychk*
Aluminum
Arsenic
Copper
ManganeH
Vanadium

(Total)
Methoxychlor
Aluminum
Arsenic
Copper
Manganete
Vanadium

(Total)

Medium
EPC
Value

000091
281

000*9
0.247
0819
OOOT4

000081
281

DOOM
0247
0.919
OOOT4

TABLE 8 3 RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYRgVILLE. NEW JERSEY

Medium
EPC
Unto

mg/l
mg/l
moVI
mgVl
mgVl
md/l

mg/l
mgyi
mgyi
md/1
mg/t
mgyi

Route
EPC
Value

000091
261

00099
Ol47
0919
00074

000091
261

00099
0247
0819
00074

Route
EPC
Units

mg/l
mg/1
mg/l
mg/l
mg/1
mg/l

mg/l
mg/1
mg/l
mg/1
mg/l
mg/l

EPC
Selected

tor Hazard
Calculation (1)

M
M
M
M

M
M

M
M
M
M
M
M

Intake
(Cancer)

24E-009
esE-ooe
266-008
64E-007

24E-008
19E-008

736-010
12E-007
47E-010
126-008
43E-008
3 5E-010

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer Slope
Factor

-
-

15E*000
-
-

—

—

15E»000
-
-

—

Cancer Slop*
Dote Units

mg/kg-day
mg/kg-day
mg/kg-day
mgAg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mgAg-day
mgAg-day
mg/kg-day

TOT/

Cancer
Risk

39E-008

70E-010

(1) Medium-Specie (M) or Route-Specie (R) EPC selected tor hazard calculation
9E-008

- - Cancer Slope Factor not available, therefor* Cancer Risk not calculated
N/A- Not Applicable

Oou>
H
00



TABLE 8 3 RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAd COMPLEX SITE, SAYREVILLE. NEW JERSEY

Scenario Tlmeframe: Currant and Future
Medium. Surface Water
Exposure Medium Surface Wafer
Exposure Point AOC4-ARC
Receptor Population Area ResMents (Trespassers)
Receptor Age: Youth (12-17 years)

Exposure
Route

Ingesdon

Deiiiiai

Chemical
of Potential
Concvcn

Antimony
Arsenic
cadmium
Copper
MvnQBfWM

NKkel
Stver

(Total)
Antimony
Arsenic
Cadmium
Copper
Manganes*
Nickel
Slver

(Total)

Medium

EPC
Value

0062
0013
00085
123
073

0128
0.038

0092
0013
00085

123
0.73

0128
0038

Medium
EPC
Units

mg/l
mg/l
mo/1
mg/l
mg/l
mg/1
mg/l

mg/1
mg/i
rhj/l
ffij|/l
mg/l
mg/l
mg/l

Route
EPC

Value

~ol>92
0013

00085
123
073

0128
0038

0092
0013

00085
123
073
0 128
0038

Route
EPC
Units

mg/l
mg/1
mg/l
mg/1
mg/1
mg/l
mg/l

mg/l
mg/f
mg/1
mg/l
mg/l
mg/l
mg/l

EPC
Selected

lor Hartrd
Calculation (1)

M
M
M
M
M
M
M

M
M
M
M
M
M
M

Intake
(Cancer)

24E-007~
34E-008
22E-008
32E-008
1BE-OOB
33E-007
9BE-008

43E-009
6 1E-010
4 OE 010
SAE-008
34E-008
80E-009
1 1E-009

Intake
(Cancer)

UnKa

mgftg-day
mg/kg-day
mg/Kg-day
mgftg-day
mg/kg-day
mg/kg-day
mg/Vg-day

mg*g-day
mgfl<g-day
mg/kg-day
mg/kg-day
mg/Vg-day
mg/kg-day
mg/kg-day

Can
F

1!

1!

Cancer Slope
Factor

1SE»000

-
-
—

15E*000
-
-
-
-
-

. RISK ACROSS

Cancer Slope
Dose Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-dey
mg/kg-day

ALL PATHWAYS

Cancer
Risk

5 IE-008

-
-

~=3«sr
9 2E-010

--
-
-
-
-

9 2E-010

S2E-008
(1) Medlum-Spedta (M) or Route-SpecHc (R) EPC selected tor hazard calculation

th6fvfoffl Cflncvf Rlstt not oteul4it»Kl
N/A - Not Applicable

O
o

vo



Exposure
Route

Ingestton

TABLE 8 3 RME
CALCULATION Of CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ftOAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario timeframe Current arid Future
Medium Surface Water
Exposure Medium Surface Water
Exposure Point AOC5-DSM
Receptor Population Area Residents (Trespassers)
Receptor Age Youth (12-17 years)

Chemical
of Potential

Concern

Arsenic
Manganese

(Total)
Arsenic
Manganese

Dermal
Manganese

(Total)

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation

Medium
EPC
Value

6569 ""
1 19

0569
1 19

-.,^-^=- =-,.„--

Medium
EPC
Units

mg/1
mg/l

mg/l
mg/l

- - .-.--., ,.

Route
EPC
Value

0569
1 19

0569
1 19

Route
EPC
Units

mgfl
mg/l

mg/1
mg/l

EPC
Selected

for Hazard
Calculation (1)

M
M

M
M

Intake
(Cancer)

15^-006
316-006

276-008
56E-008

Intake
(Cancer)

Units

rng/kg-day
mg/kg-day

mg/kg-day
mg/kg-day

Cancer Slope
Pastor

1 5E»000
_

1 5E+000
_

Cancer Slope
Dose Units'

mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day

Cancer
Risk

2 2E-006
_

2 2E-«S
'4 OE-Od8

40E-CKJ8
23E-0(fe

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated
N/A - Mot Applicable

o
o
UJ



TABLE 8 3 RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

Exposure
Route

Ingestkm

Dermal

Scenario Tlmeframe. Current and Future
Medium Surface Water
Exposure Medium Surface Water
Exposure Point AOCt-RR
Receptor Population Area Residents (Tn
Receptor Age Youth (12-17 years)

Chemical
of Potential
Concern

Aluminum
Antimony
Arsenic
Copper
Manganese
Thallium
Vanadium

(Total)
Aluminum
Antimony
Arsenic
Copper
Manganese
Thallium
Vanadium

..... <Tolil>

>9p8SMt3)

_.... _— . ..__._...

Modtufn
EPC
Value

231
00067
002
0249
0101
0009
00186

231
00057

002
0249
0101
0006
00188

____ __..._._. .._..

Medium
EPC
Units

mg/l
mgfl
mg/l
mo/l
mg/l
mg/l
mg/l

mg/t
mg/t
mg/l
mg/l
mgfl
mg/l
mg/l

. . . _ . . _ . _ _ .

Route
EPC
Value

231
00057
002
0249
0101
0005
00188

231
00057
002
0249
0101
OOOS
00188

Route
EPC
Units

mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

mg/l
mg/l
mg/1
mg/l
mg/l
mg/l
mg/l

..._—...

EPC
Selected

tor Hazard
Calculation (1)

_........ „ _ ..

M
M
M
M
M
M

M
M
M
M
M
M
M

Intake
(Cancer)

~ efc-608 "
16E-008
S2E-008
ate-007
28E-007
13E-008
48E-008

1. IE-007
2 7E-010
9 4E-010
12E-008
47E-009
24E-010
8 7E-010

_ . . _

Intake
(Cancer)

Unto

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-da)r
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer Slope
Factor

-

1.SE4000
-
-
-
-

-
-

1 SE+000
-
-
-
-

Cancer Slope
Dose Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mo/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer
Risk

-

78E-008
-
-
-
-

78E-008
-
-

HE 009

-
-
-

HE-009

(1) Medlum-Specmc (M) or Route-Specific (R) EPC selected for hazard calculation
TOTAL Ri§K ACROSS ALL PATHWAYS|| 79E-008

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated
N/A - Not Applicable

o
o
GJ
10
h-1



TABLE 8 4 RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

Scenario TktMfrarne: Currant and Future"
Medium Surface Water

Exposure Potrtt AOCJ-OSM
Receptor Populations
Receptor Age: Adult

Exposure
Route

Chemical
of Potential

Concern

Arsenic
Manganese

(TOW)

Medium
EPC
Value

0569
1 19

(1) Medlurn-Specinc(M) or Route-Speetlc(R) EPC selected tor haiard calculation

Medium
EPC
Unto

mg/l
mg/l

Route
EPC
Value

25
714

Route
EPC
Units

mg/kg
mg/kg

EPC
Selected

tor Hazard
Calculation (1)

R
R

Intake
(Cancer)

"78E-009
22E-007

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day

Cancer Slope
Factor

15E*000
-

Cancer Slope
Factor Units

mg/kg-day
mg/kg-day

""" TOTAL RISK ACROSS ALL PATHWAYS

Cancer
Risk

1 2E-008
-

1 2E-008

1 2E-008

- - Cancer Stop* Factor not svalMXe. therefore Cancer Risk not calculated
N/A- Not Applicable

O
o
u>
(O
to



TABLE 8 4 RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREV1LLE. NEW JERSEY

Exposure
Route

ingettioh

Scenario Tlmetrame Current and Future
Medium Surface Water
Exposure Medium shMNMi
Expoeure Point AOC«-RR
Rcc60tot Population R99ktonts
Receptor Age Adult

. .. .. —_.___... ._.. .._

Cherrrickl
of Potential
Concern

Aluminum
Antimony
Arsenic
Copper
M8n0fWMM

ThalNum
Vanadium

(Total)

~- ---^--- --=^=r- -- -- -

._.. .........

Medium
EPC
Value

231
0006?

0.02
0249
0101
0.009
00186

. . ... ....

Medium
6PC
Unto

mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/1

Route
EPC
Value

00057
088
498
606
017
-

Route
EPC
Units

mg/vg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

EPC
Selected

lor Hazard
Calculation (1)

R
R
R
R
R
R
R

Intake Intake Cancer Slope Cancer Slope
(Cancer) (Cancer) Factor Factor Units

Units

mg/kg-day - ' ~" mg/kg-day
1 BE-012 mg/kg-day - mg/kg-day
27E-010 mg/kg-day 1 5E*000 mg/Xg-day
1 oE-008 mg/kg-day - mg/kg-day
19E-OO8 mg/kg-day - mg/kg-day
5 3E-011 mg/kg-day - mg/kg-day

mg/kg-day - mg/kg-day

TOTAL Risl< AcRoU ALL PATHWAY

Cancer
Risk

4 1E-010

4 1E-010
4 1E-010

(1) Medlum-Spec«c(M)orRoula-Speclnc(R)EPC tor hazard calculation

- - Cancer Slope Factor not available, therefore Cancer RWt not calculated
N/A - Not Applicable

O
Ou>
10
CA)



TABLE 8 5 RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROA"D COMPLEX SITE. SAYREVILLE. NEW JERSEY

Scenario f imeframe Current and Future ~
Medium Sediment
Exposure Medium Sediment
Etrposure Point AOC 1 - HROO
Receptor Population Area Residents (Trespassers)
Receptor Age Youth (12-17 years)

TtBosur*
Route

stion

nal

Chemical
of Potential

Concern

Antimony
Arsenic
Copper
Manganese
THallium

(Total)
Antimony
Arsenic
Copper
Manganese
Thallium

(Total)

Medium
EPC
Value

21 4
1110
5300
2080
33

21 4
1110
5300
2080
33

Medium
EPC
Units

mgJkg
mg(kg
mg/kg
mgng
mg/kg

mgTkg
mgmg
mg/kg
mg/kg
mg/kg

Route
EPC
Value

- •- 214 '
1110
5300
2080
33

21 4
1110
5300
2080
33

Route
EPC
Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

EPC
Selected

lor Hazard
Calculation (1)

M
M
M
M
M

M
M
M
M

M

Intake
(Cancer)

~2. 11-007
1 1E-005
53E-005
2 IE-005
336-008

20E-008
3 IE-008
50E-006
20E-008
31E-009

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/k{Hiay
mg/kg-day
mg/kg-day

Cancer Slope
Factor

-
15E*000

_
-

-

_

15E*000
-
-
_

Cancer Slope
Dose Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mgffcg-day
mg/kg-day
mg/kg-day

Total Risk Across All Exposure Pathways

Cancer
Risk

_
17E-005

_
-

__ _ - _
1 7E-005

„
47E-006

-
-
_

47E-ode
21E-Od5

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation

- - Cancer Stepe Factor not available, therefore Cancer Risk not calculated
N/A - Not Applicable

O
O
CO
to



TABLE 8 5 RME
CALCULATION Of CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

Scenario Tlmeframe: Current and Future
Medium. OeUNnent
Exposure Medium Sediment
Exposure Point AOC2-AOC
Receptor Population Area RetMent* (Tmpanera)
Receptor Age: Youth (12-17 yean) __

sure
ute

chemical
of Potential
Concern

Benzo(a)pyrene
Methoxychlor
Araente

(Total)
Benzot*)pyrene
Metnoxychlof
Anenlc

(TOW)

Medium
EPC
Value

6002
640000
3480

9002
640000
3460

Medium
EPC
Units

ug/kg
ug/kg
mg/kg

ug/kg
ug/kg
mg/kg

Route
EPC
Value

6002
640000

3480

6002
640000
3480

Route
EPC
Units

ug/kg

ug/kg
mg/ko,

ug/kg
ug/kg
mg/kg

EPC
Selected

tor Hazard
Calculation (1)

M
M
M

M
M
M

Intake
(Cancer)

60E-008
64E-006
3SE-004

73E-008
eoe-ooe
98E-008

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day

Cancer Slope
Factor

7 3E«6oo

1 5E+000

73E+000
-

1 56.000

Cancer Slepe
OoseUhtts

mg/kg-day
mg/kg-day
mo/kg-day

mgVkg-day
mg/kg-day
mg/kg-day

Cancer
Risk

" 44E-007

I 52E-005
5 3E-005
54E-007 ""

-
15E-005
1 5E-005

Total Risk Across Ail Exposure Pathways]) 68E-005
(1) Medkim-Specnc (M) or Route-SpecMc (R) EPC selected tor hazard calculation

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated
N/A - Not Applicable

O
o
OJ
to
en



TABLE 8.3.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAO COMPLEX SITE. SAYREVH.LE, NEW JERSEY

Sewwte TkmHniK Curart 53 flirt

E^oanPdrt: AOC3-8PD
RKaptcr PopMorc ATM Re**m (TraipMMn)
Rn>l*wA0tMroUh (12-17 ym)

o
o
U)
to

&to*n
RoU*

dwrtc*

Concan

Bmxblftjonrftm

DHMrcixiMrtr

(TOW)

B*»X«lor«n«

Arador1294

Akn*un

Atwrte

vnwlun
(TcW)

EPC

no
030
130
88
220

130000
13800
2.3
21.8

282
478

•10
830
130
88
220

130000
13800
2.3
21.8
818
282
478

EPC
Urttt

u»*a

RoU*
EPC

•10
830
130
88
220

130000
13800

23
218
818
282
478

•10
830
130
88
220

130000
13800
23
218
818
282
478

Roil*
EPC
UrHt

«*0
U»*W
u»*o
10kg
UB*B
t0kg
mo*B
mg*g
n^kg
me/kg
mf>*g
^

to*fl
tWKg
upMg
upkg
i«fkg
u0kg
mgikg
mg/Xg
mgfcg
mO^B
nWKO

"•*"

EPC
n̂ »d»d

forH««rd
CdaMon(l)

M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M

frMw
(Crar)

• 1E-OOS
<3E-OO>
13E-OOB
•.8E-010
2.2E-OM
1.3E-008
14E-007
23E-008
22E-007
82E-008
28E-008
4.8E-007

11E-008
77E-008
18E-009
89E-010
2. IE-000
12E-008
13E-OOS
2.2E-008
61E-008
77E-007
27E-007
49E-008

(COTMT)
Urth

mgik^ky

CrtmBopt
Fidor

7JE-001
7je«ooo
7JE»000

49E»000

15E.OOO

73E-001
7.3E»000
73EMXW
20E-000
49E«000

1SE*000

CimrSiop*
OoMUntt

Total Risk Across ATI Exposure Prtwiys
(1) M»duiKpid«e (M) er RaoapKHc (R) EPC H*a*a tor mart cHoJilon

Rl*

•.6E-OM
46E-006
« 56-000
14E-000
•.•E-OM

JK-OW

816-008
58E-O08
12E-008
18E-008
I3E-008

4.1E-008

136-007
3.9E-007

- C«rwr Slept Fietor not MM*, tmfora Ctrar RM not



TABLE 8 5 RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE, NEW JERSEY

Scenario Tlmefram*. Current and Future
Medlunv Gedkitet it
Exposure Medium SMIInwnt
exposure Point AOC4-ARC
Receptor Population Area Residents (Ti
Receptor Age: Youth (12-17 yeare)

Exposure
Route

Ingwflon

Dermal

Chemical
of Potential
Concern

Benzo(a)pyrene
Dtetdrtn
Arockx-1248
Aroctof-1254
Arodbr-12eO
2,3.7,8-TCDD equlv
Antkrwny
Arsenic
Coppw
SNwr

(Totml)
B«nro(»)pyr»n«
DivMfln
AnxRX-1248
Anxtor-1254
Arockx-1260
2,3,7.8-TCDO equM
Antlmonv
Arsenic
Copper
Silver

fTotal)

Medium
EPC
Value

1000
41

2100
57600
2100
0.08
26
48

1493
321

1000
41

2100
57600
2100
008
26
49

1493
321

Medium
BPC
Units

ug/kg
ug/kg
up/kg
up/k9
up/kg
us/kg
mg/kg
mg/kg
mg/kg
mg/kg

ugVkg
ug/kg
ug/kg
ug/kg
ugAg
ugflig
mg/kg
mg/kg
mg/kg
mg/kg

Route
EPC
Value

1000
41

2100
57500
2100
008
26
49

1493
321

1000
41

2100
57500
2100
008
28
49

1493
321

Route
EPC
Value

"nasT"
41

2100
S7500
2100
DOS
26
49

1493
321

1000
41

2100
57500
2100
DOS
26
49

1493
321

Route
EPC
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
uflffl
mg/kg
mg/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg

EPC
Selected

for Hazard
Calculation (1)

M
M
M
M
M
M
M
M
M
M

M~
M
M
M
M
M
M
M
M
M

Intake
(Cancer)

106-008
4 16-010
216-008
5 8E-007
21E-008
806-013
2 BE -007

496-007
166-005
326-008

1 26-008
396-010
2BE-008
786-007
286-008
23E-013
24E-008
1 4E-007
14E-008
306-007

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-dey
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer Slope
Factor

73t+000
1 66*001
206*000
206*000
206*000
156*005

-

156*000
-
-

736*000
196+001
206*000
206*000
20E+000
15E*005

-
1 5E*000

-

—

Cancer Slope
Dose Units

mg/kg-dey
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer
RUk

73E-008
666-009
42E-008
126-006
426-008
12E-007

-
74E-007

-
-

" 22E-bd8
896-008
62E-009
556-008
1 56-006
55E-008
34E-008

-
2 16-007

-

-aiiar
(1) Medium-Specific (M) or Route-Specflc (R) EPC selected for hazard calculation

Total Risk Across Al Exposure PathwgysK 4 IE-ode

- - Cancer Slop* Factor not available, therefore Cancer Risk not calculated
N/A • Not Applicable

LZZQO*



TABLE 8 S RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

Scenario HmeframeCunent and?uVre
Medium Sediment
Exposure Medium Sedlmel it
tirpoaure Point AOC5-D6M
RtcoptOf Populitton ATM RwWwitB
ReceptorAge Youth(12-17years)

Exposure
Rout*

Ingestion

Dermal

Chemical
of Potential
Concern

Benzo(ii)enthracene
Benio(b)fluoranthene
Benzo(a)oyrene
Ihdenof 1 ,2.3-cd)pyrene
Aroetof-1254
Arsenic

(Total)
Benzo(a)anthraceHe
Benzo(b)n(ioranthene
Benzo(a)pyrene
Indenof 1 ,2, 3-cd)pyrene
Aroclor-12S4
Arsenic

(Total)

Medium
EPC
Value

- 30T ""
730
300
220
470
4030

300
73d
300
220
470
4030

Medium
EPC
Unls

ug/kg

ug/kg
ug/kg
ug/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/Vg
ug*8
mg/kg

Route
EPC
Value

300
730
300
220
470
4030

300
730
300
220
470
4030

Route
EPC
Units

ug/kg
ug/Vg
up/kg
ug/kg
ug/kg
mg/kg

uB/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

EPC
Selected

for Hazard
Calculation (1)

M
M
M
M
M
M

M
M
M
M
M
M

Intake
(Cancer)

3 0§ 009
736-009
306-009
22E-009

47E-008
40E-005

37E-009
896009
37E-OOB
27E-009
82E-009
1 1E-005

Intake
(Cancer)

Units

mg/Vg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-dey
rng/kg-day

Ing/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer Slope
Factor

' 73E-001 ——
73E-001
73E*000
73E-001
20E*000
15E*000

7 36 -001
73E-001
73E*000
736-001
20E*000
16E-KXW

Cancer Slope
Doee Units

mg/kg-day
mg/kg-day
mg/kg-d»y
mgAg-day
mgAg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer
Risk

22E-OOB
53E009
22E-008
166-009

B4E-009
606-005
60E-009
Z7E008
65E009
27E-006
20E-009
12E-008
1 7E-O05
17E-005

Total Risk Across All Exposure Ftoihwaysjj 7 86-005
(1) Medium-Specific (M) or Route-Specific (R) EPC (elected for hazard calculation

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated
N/A - Not Applicable

O
o
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to
00



TABLE 8 5 RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAt) COMPLEX SITE, SAYREVILLE. NEW JERSEY

Scenario Tlmeframe: Current and Future
Medium: Sediment
Expokuvtv MvcHunv Ofldtnwnt
Exposure PoMt AOC6-RR
Receptor Population Area Residents (Trespassers)
Receptor Age: Youth (12-17 years)____ ___

Exposure
Route

liigeslluri

Dermal

Chemical
of Potential
Concvfn

Arsenic
Copper

(Total)
Arsenic
Copper

(Total)

Medium
EPC
Value

2200
3980

2200
3S«0

Medium
EPC
Units

mgrkg
mg/kg

rng/kg
mg/kg

Route
EPC
Value

2200
3560

2200
3960

Route
EPC
Units

mg/kg
mg/kg

mg/kg
mg/kg

EPC
Selected

for Hazard
Calculation (1)

M
M

M
M

Intake
(Cancer)

22E-005
3 6E-005

62E-006
33E-008

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day

Cancer Slope
Factor

1 56*000
-

1 56*000

Cancer Slope
Oose Units

mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day

Cancer
Risk

33E-005
-

33E-005
93E-006

-

9 3E-dde
Total Risk Across All Exposure Pathways || 4 2E-005

(1) Medbm-SpacWc (M) or Route-SpecMc (R) EPC selected tor hasard calculation

- - Cancer Slope Factor not «vj«aWe. therefore Cancer Risk not calculated
N/A - Not Applicable

O
O
00
to



TABLE 86a RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAO COMPLEX SITE. SAYREVILLE. NEW JERSEY

Scenario TlmaHma: fJui
Madum So«
Eiaxnut Maolum SufaeaSol
Expo*/* Polrt AOC1-HROO
Racaplor PopJalort aiaWortcara
RaceptorAgt: Alt*

Expoar*
Route

nQWlOn

Oarmai"

Chamlcat
ofPolertal

Cone on

n«H»v ——— "
MKIor-1248
Arodor-1254
Arodor-IWO
AUrtrun
Arimany
ArMrte
Cadntun
Copper
Mtfignw
McM
Mnr
TMhm
Vsmdun

(ToM)
Did*! " —— • - — '
Arook»-124«
Arodor-1294
Arodar-1260
Aklrtrun
Artmony
Anertc
CxMun
Coupe-
Mingmn*
NieM
9tvrr
Thdun
Vndun

(Told)

Mxkjn
EPC
V*jt

TO-----
9500
830
720

14290
34
93
49
433
420
106
30
1

84

120™ "
9900
•90
720

14290
34
93
4 9
433
420
108
30
1

64

Medun
EPC
Urill

UB»g
ua*g
>«*<g
ugfta
maykg
maAg
mojfcg
tnB*B
mg*g
mg*g
mo*g
mg*0
"Kl*0
ma*g

ug*g
ugykg
uB*ia
i«kg
mgftg
mg*g
mg*g
mg*g
mg*g
mgftg
mgftg
mgftg
mgftg
mgftg

RoiJe
EPC
V*Jt

tM
9500
•90
720

14290
34
93
49
433
420
1M
30
1

64

120
9500
890
720

14290
34
93
49
433
420
10»
30
1

64

Roue
EPC
Uriti

ug*g
m*g
ugftg
uo*g
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg

ugftg
Ugftg
ugftg
ugftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg

EPC
Srltae

(<TH«»

CrialMci

M
M
M
M
M
M
M
M
M
M
M
M
M
M

" M
M
M
M
M
M
M
M
M
M
M
M
M
M

o
o

(1) M«lu<vSp«dlo(M)orRouto-sptol1lc(R)EPCia«ct>dforhuvidalaMlon

- - Cmnr 9ope Factor no) tvglttto. terefore Ctrcw RHk rol cialated

Hike
<cancer)

•~ 55E-JW
17E-008
19E-007
136-007
266-003
616-007
956-008
91E-007
786-005
766-006
19E-OOB
94E-008
18E-007
126-009

24E~007
27E-009
246-006
206-008
296-003
686-007
326-009
906-008
• 76-009
846-005
226-009
606-008
206-007
136-009

Urtli

~ ~ mg*frd>y
mgftB-day
mgftg-day
mgftfrday
rngftg-day
mgftg4ey
mgftg-day
mgftg4ay
mgftfrday
mgftg-day
mgftgOey
mgftg-day
mgftg-day
mgftg«Jay

mgftfday
mgftg-day
mgftg-diy
mgftg-oey
mgftKlay
mgft»day
mgftg^day
mgftg-day
mgftfrday
mgftg-oay
mgftg>oay
mgftg t̂ay
mgftg.flay
mgftg l̂ay

Cancer Stope
Factor

iBPwr "
206*000
20E*000
20E<000

-
-

156*000
-
-
-
-
-
-
-

1 86*001 ~
206*000
20E«000
206*000

-
-

19E*000
-

-
-
-
-
-

Cancer SkxM
DoxUhu

mgTKg îy
rngftg l̂ay
mgftg-day
mgftfday
mgftg-day
mgftg-day
mofcg-day
cngftfday
mgftg-day
mgftg^ay
mgftg-day
mgftg-day
mgftgKlay
mgftg-day

—ira.ii.5--
mgftg-day
mgftBKtiy
mgftg-day
mgft»day
mgftg l̂ay
mgftgKlay
mgftg-day
mgftg-day
mgftg-day
mgftgKlay
mgftgKiay
mgftg-day
mgftg-day

Cancer
Rltk

J5F8B7 -
346-006
316007
266-007

-
-

14E-009
-
-
-
-
-
-
-

~'"5.ei-fl6s
536-005
486-006
40E-006

-
-

4.86-005
-
-
-
-
-
-
-

i"iE-ooT""'
Total Risk Across All Exposure Pathways]! 1 36-004



TABLESSaCT
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

Scenario Tkneframe Future
Medium: Soil
Exposure Medium
Exposure Point AOC1
Receptor PopuMion:
Receptor Age: Adult

O
o
w

Expo*™
Route

HlQOTtkXI

Dermal

Chemical
of Potenttw

Conoetm

Owdnft

Arodor-1248
Arodor-1254
Aroctot-1290
Aluminum
Antjmofly
Arwnlc
Cadmium
Copper
Manganeae
Nickel
Sliver
ThaHlum
Vanadium

DMdrin
Arodor-1248
Arodor-1254
Arockx-12SO
Aluminum
Antimony
Anwnlc
CeMfTiiuni
Copper
MinQunAiW
Nickel
Silver
Thallium
Vanadium

Future'

Surfaces
:I-HRC
SteWo

(Total)

(Total)

9H

O
rken

Medium
EPC
Value

24
1878
368
207
6975
2.1
30
2.3
188
155
44
18

003
37

24
1678
396
207

6675
21
30
2.3
188
155
44
18

0.63
37

Medium
EPC
Unto

ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
tng/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Route
EPC
Value

24
1678
396
207
6675
2.1
30
2.3
186
155
44
18

063
37

24
1678
366
207

6675
21
30
2.3
188
155
44
18

083
37

Route
EPC
Unit*

ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/k|j

mg/kg
mg/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

EPC
Selected

for Hazard
Calculation (1)

M
M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M
M

Intake
(Cancer)

' 55E-016
36E-006
6.1E-006
48E-009
16E-004
4SE-008
69E-007
53E-008
43E-008
3.6E-006
10E-008
3.7E-007
1 4E-008
85E-007

1.1E-008
1 1E-008
2.6E-007
1.4E-007
33E-004
eeE-ooe
4.2E-006
1. IE-006
87E-006
73E-006
2 IE-006
75E-007
30E-008
1 7E-008

Intake
(Cancer)

Untta

mg/kg-day
mg/kg-dey
mg/kg-dey
mg/kg-day
mgrkg-day
mgftg-day
mo/kg-day
mg/kg-day
mg/kg^ay
mg/kg-day
mg/kg-day
mgAg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-dey
mg/kfrday
mg/kg-day
mg/kg-day
mg/kfl-day
mg/kg-day
mg/kg-day

Total

Cancer Slope
Factor

1 8E*OOi
20E»000
20E»000
20E+000

-
-

1.5E+000
-
-
-
-
-
-
-

16E+001
20E»000
20E»000
20E*000

-
-

1 5E»000
-
-
-
-
-
-
-

RI«kAcro**AJIE>

Cancer Slope
Doae Units

mg/ke-day
mg/kg-day
mg/Vo-day
mg/kg-day
mgAg-day
mg/kg-day
mg/kg-day
mgAVdey
mg/Vg-day
mo/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/ka-day
mgrttg^Jay
mpAg-day
mg/kg-day
mg/kg-day
mg/kg-day

ipOMire P«4hw»y»

Cancer
Rlak

88E-009
7.7E-008
18E-008
gsE-ooe

-
-

10E-006
-
-
-
-
-
-
_

1.1E-008
18E-007
2.2E-006
5.2E-007
27E-007

-
-

6.3E-006
-
_
-
-
-
-
-

65E-O08
1 1E-005

(1) Medium-Specific (M) or Route-Specific (R) EPC aelected lor hazard calculation

-- Cancer Slope Factor not available, therefore Cancer Rtak not calculated
hVA-



TABLE « 6> RME
CALCULATION Of CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE SAYREVH.LE. NEW JERSEY

Eigxnm
RnM

InQMlon

Dwm*

SccriMToTTmefiim: RArt
M«duti Sol
EvoanMcaXm arttoSo*
E*«mn POM ACC2-AOC
RKtphr PopUMcn StoWerkin
RKWlorAge: MM

Charted
aHPtttrt*

C___

BemXDtrfnctne
BvutXblMuuiii'MitnB
BnadMram
Meno<1.2.3<dlpyr«n»
OllMn»l>.h)intnctre
AWn
DfkMn
Metnuydtar
Arodar-1248
Arodcr-1260
2.3,7.8-tCODtotfv
/Wmorty
Anvlc

(TaM)
D0VO(fl)H it 1 BCH •

DnoO))Auuf v dm
BemXDpym
ln*no<1.2.3«l)p»r»ne
Qbci vofi ji)w r̂ecw
Ahtm
Dektm
MctmvcHor
Aro*T-124»
Arodor.1260
:.3.7.*-TCOO«a^v
Arlmory
ATMTlC

(ToM)

M*OVm
EPC
Villa

HOW
30000
20000
12000
2300
400
740

980000
34000
2900
030*

32
3840

21000
30000
20000
12000
2300
400
740

980000
34000
2900
0308

32
3840

Madun
EPC
Urtts

- t^fcjj --
u»*B
uykg
uwVg
u»4cg
u»«g
HJ*B
t̂ kg
m*o
l«lkg

H>*9
mg*g
mg^cg

uo4<0
U9*g
l«fcg
19kg
L^kfl

4*g
m*o
up*g
UB*O
UB*9
U9*g
mg*g
mgftg

RoJe
EPC
Vtfue

zlolX)
30000
20000
12000
2300
400
740

980000
34000
2900
0308

32
3840

21000 "
30000
20000
12000
2300
400
740

980000
34000
2900
0308

32
3640

RoUe
EPC
Uh)l»

"£' "
uo*g
ug*g
uo*g
ugAg
Oo*g
Uj*g
Uj*g
i**g
dgfcg
mgflcg
mg*g

4*9 -
uo*g
ug*g
u»*g
UgAg
ug*o
uo*g
u»*g
uj*g
ugAig
ug*g
mgftg
mg*g

. _ _ __

EPC
Sttoded

forHuvd
CriaJManH)

M '
M
M
M
M
M
M
M
M
M
M
M
M

~ M
M
M
M
M
M
M
M
M
M
M
M
M

. .

Main
(Cararl

18E.ODT
94E-OM
36E-006
22EOOO
41E-007
72E-008
1 3E-007
18E-004
61E-006
49E-007
59E-011
98E-008
88E-004

95E-OM
78E-OOS
92E-005
31E-005
80E-008
80E-007
15E006
20E-003
9JE005
70E-OM
1 8E-010
84E-008
22E-008

_ _ - - — - -

rtHre
(Cvctr)
unit

mg*g-d«y
mg/kt-Otf
mgvkg4iy
mo*g-d»y
mokg-diy
mgkĝ iy
mg«ig-<ky
mgftg-dty
mg*g.d«y
mgAtg-dty
mg/kg4iy
mg*g-d«y

mgAJhdiy
rrq/kg-Ory
mgftg-diy
n>o*g-*y
mgllcgKlly
mg*g-i*y
mgAg-dly
m9*n*y
molkg-dty
mg»ig-diy
mo*g-»y
mg*o-d«y
mg*g-o^y

. ^^

Cmnraop*
F«dot

73E-001
73E»000
73E-001
73E»000
17E»001
16E«001

-
20E»000
20E-000
15E»009

-
15E«000

'— rsi*i
73E-001
73E»000
73E-001
73E»000
1 7E»001
t 6E«001

-
20E-000
20E.OOO
15E«005

-
15E»000

Cvw 9op«
DOMUrils

î dt9
mgtigOiy
mg4tg-diy
mg*g-<Hy
mglkg-eliy
mg*OK*y
mgkg-diy
mgAg-<tey
m»*8-<»y
mo*y*y
mgAg-diy
m»*g ŷ

'" X&&J '"
mglkg-iky
mglkgK)̂
mgVkg-diy
irv«<o-d«y
mg/kgxlly
mfl*g-(*y
rngAg l̂iy
cno*g )̂«y
mg*ig-<ky
mg/hg^Ky
mg*g-dty
mgfcfroly

—.-...---...̂ .̂ ^

Cincer
ran

39E-OOA
28E-OOS
18E-008
30E-006
126-008
21E-008

-
1.2E-009
90E-007
83E-008

-
4.4E-004

4oe-oo5"
97E-005
38E-004
23E-009
44E-009
14E-009
24E-009

-
19E-004
14E-009
286005

-

19E-006
1 1E-OM

(1)
Total Sisk Acrosi All Exposure PStw«iyi|| 1 3E-ob3_

- - dm Stop* Fidor not MllitM tmtor* Cmur 91* not crioMcd
N/A-NolApnlcttM



TABLE8MCT
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE

HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

Snrario flmdrime: fjtn
M*dun:Sol
E«o«nktadun: SutMcSel

AOC2-AOC
RvMptor PopLMkn SHv Wortm

AdJI

Owrtc*
MPoMrM
Cenctm

Mnxi.2.3<d]p>m

CMtm

AnKtor-124*
Arodor-12M
2.3.7.6-TCDO«Mv.

ArMrte
(ToW)

Btm(b)luonrtin

^nnior-1240
Arodor-12N
2.3.7>TCDO«tJv.

(TOM)

EPC
VHu»

WH
7M1
9343
3251
2532
114
200

72823
739*
1900
0.19
2.7
46

"4534 "
7*41
9343
3251
2532
114
200

72S23
nee
1500
0.19
2.7
41

Mxlun
EPC
Urift

u»*g

4554
7641
5343
3291
2532
114
200

72623
7398
1900
0.19
2.7
46

4934
7641
9343
3291
2932
114
200

72623
7356
1500
015
27
46

ROM
EPC
Urtte

ugftg

"8*0

141*0

EPC
Selected

(or Hum)
CUcJelond)

M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M

<Cmc«r)

1.0E-W6
186-008
126-008
756-009
S6E-008
266-010
466-010
176-007
176-008
356-008
356-013
826-008
116-008

286-008
486-008
336-008
206-006
156-008
546-008
946-006
346-005
486-008
886-007
216-011
136-007
656-008

(Oncer)
Ur«»

moylca^y

Center Skip*
Feeler

7JE-001
736-001
736*000
736-001
73E«000
17E»001
186*001

206*000
206*000
156*005

156*000

7.3E-OOi
7.3E-001
736*000
736-001
736*000
176*001
166*001

206*000
206*000
156*005

1.56*000

Center Stape
DoMume

mg*«xliy

moAg-dey

(1)

Orar

TIE-ON
1.3E-006
806-008
556-008
4.36-006
456-008
746-008

346-008
686-008
5 26-006

716-007
•7E-OW r

2 06-006
356-008
246-005
156-006
11E-O05
816-007
156-006

876-008
206-008
3.2E-006

4.3E-006
146-005
656-005

- drwr Sop. Ftdur ml • • Cimr Rl* nol aloMM.

eeeoo^



TABLE 8 8« RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREV1LLE NEW JERSEY

E«p05LT«

RoU*

hgnlon '

Derm*

MedurvSc*
EqxnnMcdun StlfKCScK
ExnanPdrt: AOC9-SPO
Receptor PopJMon SMeWorMn
Receptor Age AdJI

CheiTle*
o(Poleri«l

Concern

B«nro(»ni«in^»B
QeHtufblAUUIVMMI 16

B«»Xi)Pyr«r»

hd»no(1.2.J-cd)pyr«m
Mfl&wx^NCF
AUrttun
Ar̂ mcny
A-nrtc
Copper
MOTQWM
Thtfun
Viradun

(ToM)
BcnKXiMrffncent
Dtf if (Xb)hjui • fl MTV
Bentodlpym
WenodZJ-cdlpy-ene
MNnrydtor
AUrtrun
Arflmony
ArMrtc
Cctwer
MtflQWM

TMKJH
VvMKin

(Totg)

Medun
EPC
Vtfue

r78(
2M3
1468
1302

150000
M32

17
24

1519
215
092
J7

170f
2M3
1488
1302

650000
6432

17
24

1519
215
092
37

Medun
EPC
Urfli

tg*o
uo*g
UB*0
u»*g
ug*g
moykg
mg^o
""d^*w
mgAo
n<0*ig
mgrtig
iitg îy

U>*g
u»*g
u»*g
u»*g
u»ltg
mo*o
mo*g
mo«ig
m04cg
cnpAg

mo*B
riv^u

RoJe
EPC
V*Jt

1701
2883
1466
1302

650000
6432

17
24

1519
215
092
37

1701
2863
1468
1302

650000
8432

17
24

1519
215
092
37

Role
EPC
Urtll

ua*g "
l«*fl
<««<g
ug^g
u0*ig
m9*g
mpykg
m»*9
mg*g
mg*g
mg*g
moykg

u»«g
mykg
uo*o
ug*g
u»*g
mg*g
mg*g
mgAg

mg*g
mg*g
moykg
mg*g

EPC
Selected

fcrHuvd
CdoJaHond)

W
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M

. —

(Oncer)

31E-867
526007
26S-007
236-007
1 26-004
156-003
316-O06
436-006
276-004
396-005
17E-007
676-006

44E408
756006
396-006
346006
136-003
17E-003
34E-O06
146-005
306-004
436-005
166-007
746-006

Mike
(Cmcer)

UrtU

mo*g-dey

mg*g-«y

mg*g-diy

mg*g-o»y

Cmcer Slope
F.clor

1 SE-BOT "
7 3E-001
73E»000
73E-001

7 3E-001
73E-001
73E»000
7 36-001

CKerStape

mg*g-d.y

mpykg-oey
mgAg-<tey

Cntr
Rts*

1 ^E-W7
36E-007
19E-006
17E-007

^92t-OMr

'32E-606"
55E006
2 BE 005
25E006

226005

(1) Medun-Spedlc(M)wRcU«-S(Wd«c(R)EPCMl«dMrvh*nrdc*laMon
Tbiai Risk Across All Exposure TitKwayiH 70E-665^

- - Cmcer Stope F«dor net tviUU*. IM
NM-NolApplnUe

store Ctncer Rlrt not alcUited

o
o
to
CO



TABLE8MRME
CALCULATION Of CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. BAYREVIUE. NEW JERSEY

o
o
U)
W
Ul

Eipou*
Roue

re

ScenlHo Ttmefrime: RAJi
IMdun Sod
EvoxnMMun au1tnSt»
E<(xmraPcln: AOC4-ARC
Receptor PofeMlon SHeWorlnrt
R«ceptorAg«: Ait*

OmKal
otPolertu

ClI MM 1

Acreo<b HhJcnHhn
Berwxi|«r«ne
He«ct*xot)Ui<lene
H«x«c«ofocyaop<rti(l<™
4*Hn
Arodor-1246
*odcr-12S4
AfOdor-1280
2.3,7.8-TCDOeqJv
Mlrtrun
Af flniuiy
«rMhe
CMrrivn
Copper
MvgnH
Mdul
SHver
TMun
Zinc

(Tot*)
BnotbllucnrtKni
BnMiipynrv
HmdtarobUiotam

AVUn
ATxJor-1248
Arodor-12S4
Arodec-1260
2378-TCDO«Mv
AUrtnm
Armory
VMrtc
CMtiDun
Copper
MOTQWIBM

McM
SMver
TMun
Zinc

(ToM)

Medun
EPC
Vdue

•~ *38W^ - - - - - -
1600
MOO
57*40

22
M1
1941
465
02

15500
11
27
37
Ml
461
296
217
072
9172

2600
1900
6600

22
891
1941
465
02

15500
11
27
37

591
481
296
287
072
9172

Medun
EPC
UrtU

uj*o
ugftg
ugftg
uo*o
ugikg
u»*g
i«kg
ugAcg
uoVg
mgfcg
mg*g
mgkg
mgfcg
mofcg
mgkg
mgAtg
m»*g
mgfcg
mg*g

ug*g
ug*g
uj*g

ug*g
uo*g
uo*g
u»*g
ug*8
htjtfcQ

mo*g
mokg
m9*g
mo*<o
niflfcg
mgtig
mgAcg
niD ĝ
mgAg

R<xle
EPC
Vdue

56M
1800
6800
57440

22
891
1941
465
02

15500
16
27
37
591
461
296
287
072
9172

2600
1800
6800

22
891
1941
465
02

15500
18
27
37
591
461
296
287
072
9172

Route
EPC
Uhll

Mj*g
ug/kg
ugfcg
ug*g
ug*g
ug*g
uglkg
ugAg
ug*g
mg*g
mg*g
mo*g
mg*g
mg*g
mo*g
m9*g
mg*g
mo*g
mg*g

ug*g
ug*g
u»*g
ugftg
uo*g
uo*g
m«<g
u»*g
ugfcg
mg*g
mo*g
mo*g
mg*g
mgfcg
mgAg
mgAg
mgAtg
mg*g
mgfeg

E
Sd

lor
CtloJ

EPC

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

ST
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

32E-007
12E-008
10E-005
40E-009
16E-007
35E-007
84E-006
36E-011
28E-003
32E-006
49E-006
87E-006
1 1E-004
83E-005
53E-005
52E-005
13E-007
1 7E-003

68E-006
47E-006
14E-005
11E-004
44E-008
25E-008
54E-008
13E-006
1 2E-010
31E-003
36E-006
16E-OOS
74E-007
12E-004
92E-005
59E-005
57E-005
HE 007
18E-003

Hike
(Cmcer)

Urtlt

mg*(HHy
mg*(H).y

mg*g-dty

mgftg-diy
mg«tg-d^

mĝ -diy
mu*g-diy

mgttg-tfiy

mg*B-<Hy

mgkg-diy
mg*g-dev

mg*g-c»y
mg*g-d f̂

Cancer aope
Fidor

73E-001
73E»000
76E-002

17E«001
20E->000
20E«000
20E«000
15E»005

7 3E-OOr"
73E«000
7 (E-002

1 7E»001
20E-000
20E«000
20E>000
15E-005

CmcerSop*
OoMUrtti

mg*g-diy

mgAg-diy

mo*g.dey

mo*g-dry

moAg-diy

mg*B-d«y

54C-98T
24E-008
95E-008

67E-006
32E-007
70E-007
17E-007
54E-006

73E-006

49E-006
34E-005
11E-006

75E-007
50E-008
1 IE-005
2 BE-008
18E-005

24E-OOS

(1) M«Jun-Sp«dlc<MlvRoile-Sp«ttc(R)EPCMlMti4lorhinrdcriaMm
foiii Risk Ac-rail Aii Exposure Pathwaysjj 1 2E-004

- C«nc«r Stop* F««or not «v«liU». twtfora c«nc«r f»* not Mlarttod



TABLE 8 6«.CT
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE

HORSESHOE ROAD COMPLEX SITE. SAYREVILLE, NEW JERSEY

o
o
U)
U)

3Qe*n

Ml

________

Scvrarto TkiNnvrw! Fuure
MwtuntSol

Bgxwn Point ACC4-ARC
Receptor PopuMon: 8hi Wortwni

ofPottflM
Concern

taira(i)pynjni
HuxKHoroMtOm

Aktti
Arodor-1248
Arodor-1254
Arodor-1260
2.3,7,8-TCDDwMv
AUrtnun
Artbnony
Anwrtc
CwMum
Copper
Mangenen
McM
Srfcer
Thelum
zmc

Qeilf<j(b)flUUfBlNlOIIO
Benra(i)pynn*

IIOMMorocycloponHô in
Attm
Arador-1246
Arodor-1254
Arodor-1260
2,3.7,t-TCDD«Mv.
AUrtrun
Artbnony
ArMrte
CedrrMn
Copper
Mengenoio
McM
Stw
ThMum
zmc
. ____ ._._.._. ______ (Tot-)

— - - - - - - - - - - • --

===_-=• - - • - - .

M«tum
EPC
VMu*

"1864
1640

1.6
43
62
44

0.12
6918
3.9
97
1.3
174
123
21
66

053
106

1694
1640
1879
646
1.6
43
62
44

0.12
6918
35
9.7
1.3
174
123
21
66

053
106

MMwfum
EPC
UrM

"9*0

mgftg

"9*8
"9*8
"9*8
"9*9
"9*8
"9*8
"9*0

mg*0
mgftg
mgfcg

m»*g

Rou*
EPC

1694
1640
1879
846
16
43
62
44

012
6918
35
97
1.3
174
123
21
66

0.63
106

1694
1640
1879
646
16
43
62
44

012
6918
3.5
97
1.3
174
123
21
66

053
106

Route
EPC
Unto

"9*0
"9*8
"9*8
"9*0
"9*0
"9*0
"9*0
"9*9

tngfcg
mgfcg
mgftg

"9*9
"9*9
"9*9
"9*0
"9*0
"9*0
"9*9
"9*0
"9*9

mg*g

EPC
Crtec1»d

lorHnvd
CafcuMon(1)

: ' M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

(Cinc«r)

196-65*
36E-008
436-008
196-008
3.7E-011
996-010
1.4E-009
106-008
286-012
166-004
816-008
226-007
30E-006
406-006
2.8E-006
48E-007
1.56-006
126-008
256-006

106-006
106-006
886-007
406-007
75E-010
286-008
416-008
296-008
17E-011
336-004
1.8E-007
146-006
6 IE-009
826-006
586-006
996-007
316-006
256-008
516-O06

(Canew)

mg*g4»y

mgftg-diy

mgMg-diy

mgftg-diy

mgftg-diy
mgMg-oay

ma*9-dty

CanctrStop*
Fictor

736-001
736*000
7SE-002

17E«O01
206*000
206*000
206*000
156*005

156*000

736-001
736*000
786-002

176*001
206*000
206*000
206*000
156*006

156*000

CtnccrStop*
OoMUnto

mg*g-o*y
mg*o-*y
mgfcg-o^y

m»*fl-*Y

mg*9"O*y

mglkg t̂y

mg*g-day

mg*g-oiy
mgfcg^y

rngfto^y

foil" Risk Acrow All ExpoiuwPathwtyi

Cvnr
RM(

2*6-008
286-007
346-008

836-010
2.0E-009
296-008
206-009
41E-007

3.3E-007

1.1E-006
76E-007
736-008
896-008

136-006
576-008
826-008
886-008
256-008

216-006

136-60S
146-005

(1)

-- CMC* Stop* Ftetor not mMM, fmtara Cmc*r RMt not eOcuMMl.



TABLE 8 6b RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPIEX SITE. SAYREVILLE. NEW JERSEY

Exposure
Route

Ingesfon

Dermal

Scenario Timeireme Future
Medkm Sol
Exposure Medum SubsurfKe Sod
Exposure Po*K AOC 1 - HROD
Receptor PopulMon SHe Workers
Receptor Age Adu»

Chemical
of Potential
Cone em

Arodor-1248
Arodor-1254
Arodor-1260
AUnkun
Antimony
Arsenic
Cadmium
Copper
Manganese
Nickel
Thalum
Vanedkm

(Total)

Arodor-1248
Aroclor-1254
Arodor-1260
Aluminum
Antmony
Arsenic
Cadmium
Copper
Manganese
Nickel
Thalum
Vanadkin

(Total)

Medkm
EPC
value

1300
96

3100
10685
51
249
44

1222
486
174
25
50

1300
96

3100
10685
5.1
245
4 4

1222
488
174
25
50

Meoxm
EPC
Units

ugftg
"9*9
"9*9
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg

ugftg
ugftg
"9*9
mgftg
mg*g
mft*(l
mgftg
mgkg
mg*g
moykg
mgAg
mgfcg

Route
EPC
Value

1300
96

3100
10685
51
245
4 4

1222
486
174
25
50

1300
96

3100
10685
51
245
44
1222
486
174
25
50

Route
EPC
Units

"9*9
ugftg
"9*9
mgAg
mgftg
mgfcg
mg*g
mgftg
mgftg
rngftg
mgftg
mgftg

ugftg
"9*9
ugftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg
mgftg

EPC
Selected

lorHaard
Calculaton(l)

M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M

•Hake
(Cancer)

2 3E-007
17E-008
56E-007
1 BE 003
92E-007
44E-008
7BE-007
22E-004
87E-005
31E-005
40E-007
9DE-006

36E.006
27E-007
87E-006
2 IE-003
10E-006
15E-005
88E-008
24E-004
9 7E-005
35E-005
5 OE-007
10E-005

Intake
(Cancer)

Units

mgftg-day
mgftg l̂ey
mg*g-o»y
mgftg-day
mgftfroay
mgftg-day
mgftihday
mgftg-day
mgftg-day
mgftg-diy
mgftg-day
mgftg-day

mgftg-day
mgftg-day
mgftg-day
mgftg- day
mgftg-day
mgftg-day
mgftg-d>y
mgftg-day
mgftg-day
mgftg-day
mgftg-day
mgftg-day

Cancer Slope
Factor

206*000
20E+000
2oe*ooo

-.
-

156*000
-
-
_
-
-
-

20E*000
20E«000
20E«000

-
-

15E-KXXI

-

-
-
-

Cancer Slope
Factor Units

mjftlhday
mgftg-day
mgftg-day
mgftg-day
mgftg-day
mgftg-day
mgkgKlay
mgftg-day
mgftg-day
mgftg-day
mgftg-day
mgftg-day

mgftg-day
mgftg-day
mgftg-day
mgftg-day
mgftg- day
mgftgmay
mgftg l̂ay
mgftg- day
mgftg^dey
mgftg-day
mgftg-day
mgftg-day

Cancer
Risks

4 7E-007
35E-008
1 1E-006

_
-

66E-006
-
-

-

-
' 82E-Obe

73E-006
5 4E-007
1 7E-005

22E-005

-
..
-
-

i ?E 66S
Totai Risk Across Al Exposure Roules/Pafiw8ys|( 55E-005

(1) MeduTvSpedfic (M) or Route-SpecMc (R) EPC selected lor hazard calculation

- - Cancer Slope Factor not available, twretore Cancer Risk not calculated
NM Not Appicnt*



Exposure
Route

irigestkSr

Dermal

TABLE 8.6b.RME
CALCUUTION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario timeffame: Future
Medium: Son
Exposure Medium: Test Pit Soil
Exposure Point AOC1-HRDD
Receptor Population: Site Workers
Receptor Age: Adult

Chemical
of Poteftba)
Concern

Benzo(a)pyiene
Aroclor-1248
Aroctor-1254
Antimony
Arsenic

(TbtaD
Benzo(a)pyrene
Arodor-1248
Aroctor-1254
Antimony
Arsenic

(TotaO

Medium
EPC
Value

1348
41000
6200
1308
707

1346
41000
6200
1308
707

Medium
EPC
Units

ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

Route
EPC
Value

1346
41000
6200
1308
707

1346
41000
8200
1308
707

Route
EPC
Units

ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

ug/kg
ug/kg
us/kg
mg/kg
mg/kg

EPC
Selected

for Hazard
Calculation (1)

™fcf™
M
M
M
M

M
M
M
M
M

Intake
(Cancer)

2.4E-O07
7.4E-008
1.1E-006
2.4E-004
1.3E-004

3.SE-008
1.1E-O04
1.7E-005
2.6E-004
4.2E-004

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer Slope
Factor

7.3E+000
2.0E+000
2.0E+000

-
1.5E+000

7.3E+000
2.0E+000
2.0E+000

-
1.5E+000

Cancer Slope
Factor Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Total Risk Across All Exposure Routes/Pathways

Cancer
Risks

1.8E-006
1.5E-005
2.2E-008

-
1.9E-004

"" 2.iE-a54
2.6E-005
2.3E-004
3.5E-005

-
6.4E-004

" 6.31-084 "
1.1E-003

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated.
N/A-Not Applicable.

O
o
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TABLE S.Bb.CT
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

SceriaSTfimeSsmSr Future "'"
Medium: Soil
Exposure Medium: Test Pit Soil
Exposure Point AOC1-HRDD
Receptor Population: Site Workers
Receptor Age: Adult

Exposure
Route

gestion

Brmal

Chemical
of Potential

Concern

Benzo(a)pyrene
Aroctor-1248
Aroclor-1264
Antimony
Arsenic

flbtaO
Benzo(a)pyrene
Aroctor-1248
Arodor-1254
Antimony
Arsenic

(Total)

Medium
EPC
Value

184
3862
1105
3.2
33

184
3882
1105
3.2
33

Medium
EPC
Units

ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

Route
EPC
Value

" 1 8 4 " "
3882
1105
3.2
33

184
3882
1105
3.2
33

Route
EPC
Units

ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

EPC
Selected

for Hazard
Calculation (1)

._.... -.-M ..........

M
M
M
M

M
M
M
M
M

Intake
(Cancer)

42&009
89E-008
2.5E-008
7.4E-008
7.8E-007

1.1E-007
2.6E-008
7.3E-007
1.5E-007
4.7E-006

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Total Rl

Cancer Slope
Factor

7.3E+000
2.0E+000
2.0E+000

-
1.5E-KXX)

7.3E+000
2.0E+000
2.0E+000

-
1.5E+000

sk Across All Exposu

Cancer Slope
Factor Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

re Routes/Pathways

Cancer
Risks

"~~3.ii-0b8
1.8E-007
S.tE-008

-
1.1Ê X»

~~T'4&608"""
8.2E-007

X5.1E-008
1.5E-008

-
7.0E-008

:i.4E-005"
1.6E-005

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated.
N/A-Not Applicable.

O
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TABLE 8 6b .RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Exposure
Route

Ingeston

Demial

Scenario tlmefrarne: Future
Medium: So*
Exposure Medium: Subsurface Soil
Exposure Point: AOC 2 - AOC
Receptor Population: Site Workers
Receptor Age: Adut

Chemical
of Potential
Concern

1,2-Dichtoroethane
Benzo(b)tluoranthene
Benzo(a)pyrene
Methoxychkx
Aroclor-1242
Arockx-1248
Arsenic
Thallum

(Total)
1,2-CNcNoroethane
BetvofbJftKxanthene
Benzo(a)pyrene
Methoxychtor
Arodor-1242
Aroctor-1248
Arsenic
Thalum

(Total)

Medium
EPC
Value

3149
4713

760000
1053S
74000
828
1.8

390000
3149
4713

760000
10538
74000
828
1.8

Medium
EPC
Units

ug/kg
ug/kg
ugvkg
"8*9
ug/kg
ug*g
mg*g
ing/kg

"9*9
"9*9
ug*g
ug/kg
ug*g
"9*9
mg/kg
mg*g

Route
EPC
Value

390000
3149
4713

760000
10538
74000
828
1.8

390000
3149
4713

760000
10638
74000
828
1.8

Route
EPC
Units

ug/kg
ug/kg
ug/kg
ug/vg
ug/kg
ug*g
mg*g
mg*g

ug*g
ug*g
ug*g
ug/kg
ug*g
ug*g
mg*9
mg*g

EPC
Selected

tor Hazard
Calculation (1)

—- - ~w — ~-
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M

Intake
(Cancer)

7.0E-005
5.7E-O07
8.5E-007
14E-004
19E-006
13E-005
1.SE-004
32E-007

7.8E-003
8.2E-006
12E-005
15E-003
30E-005
2.1E-004
5.0E-004
3.6E-007

Intake
(Cancer)

umts

mg/kg-day
mg*g-day
mg*g-day
mg*g-day
mg*g-day
mg/kg-day
mgkg-day
mg*g-day

mg*!Htoy
mg*g-day
mg*g-day
mgkgKlay
mjAg-day
mg*g-day
mg*9Ktay
mg*9-day

Cancer Slope
Factor

91E-002
7.3E-001
73E-MXK)

-
20E-1000
20E«00
15E4000

-

91E-002
7.3E-001
7.3E4000

-
2.0E+000
20E+000
1.5E4000

-

Cancer Slope
Factor Units

mgAg-day
mg*g-day
moAg-4ay
mg*g-day
mgAg-day
mg«<g-day
mg*g-day

mg*g-day
rng&g-day
mB*9<)ay
mg*g-day
mgkg-day
mg^g-day
mgikg-day
mcykg-day

Cancer
Risks

s'̂ E-ooe
41E-007
6.2E-006

38E-006
Z.7E-005
2.2E-004

-
""OT004"

7 IE-004
60E-006
89E-005

-
59E-005
41E-004
7.5E-004

-
"""2.01-003

Total Risk Across All Exposure Routes/Pathways]) 2.3E-003
(1) Medum-Specfflc (M) or Route-Specific (R) EPC selected for hazard calculation

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated.
N/A- Not Applicable.

O
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TABLE 8.8b.CT
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Subsurface Soil
Exposure Point AOC2-ADC
Receptor Population: Site Workers
Receptor Age: Adult_______

Exposure
Route

Ingestion

Dermal

Chemical
of Potential
Concent

1,2-Dichloroethane
Ben2o(b)fluoranthene
Benzo(a)pyrene
Metnoxychlor
Aroclor-1242
Arcclor-1248
Arsenic
Thallium

fTotaO
1,2-Dichloroethane
Benzo(b)nuoranthene
8enzo(a)pyrene
Metnoxychlor
Aroctor-1242
Aroclor-1248
Arsenic
Thallium

(Total)

Medium
EPC
Value

26703
490
563

64833
76.8
7281
21
1

26703
490
563

64833
76.8
7261
21
1

Medium
EPC
Units

ug/kg
ug/kg
ug/ko
uo/kg
ug/kg
ug/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

Route
EPC
Value

26703
490
563

64833
76.8
7261
21
1

26703
490
563

64833
76.8
7261
21
1

Route
EPC
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mo/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

EPC
Selected

fw Hazard
Calculation (1)

M" •"••-
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M

Intake
(Cancer)

6.1E-007
1.1E-008
1.3E-008
1.5E-008
1.8E-009
1.7E-007
4.8E-007
2.3E-008

1.3E-004
3.0E-007
3.4E-007
3.0E-005
51E-008
48E-006
3.0E-006
4.7E-008

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer Slope
Factor

9.1E-002
7.3E-001
7.3E+000

-
2.0E+000
2.0E+000
1.5E+000

-

9.1E-002
7.3E-001
7.3E+000

-
2.0E+000
2.0E*000
1.5E+000

-

Cancer Slope
Factor Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Total Risk Across All Exposure Routes/Pathways

Cancer
Risks

'5.6E-OOB
8.2E-009
9.5E-008

-
3.5E-009
3.3E-007
7.2E-007

-
•""1.2E-008

1.1E-005
2.2E-007
2.5E-008

-
1.0E-007
9.6E-006
4.4E-008

_
" 2.8E4XJ5

2.9E-005
(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated.
N/A-Not Applicable.
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TABLE 8.6b.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Exposure
Route

geslon

ermal

Scenario Tlmeframe: Future
Medium: Soil
Exposure MedHm: Subsurface Sol
Exposure Point AOC3-SPD
Receptor PopuWtan: Site Workers
Receptor Age: AduK

Chemical
of Potential
Concent

Benrofajpyrene
Arodor-12S4
Arodor-1260
Meftoxychtor
Aluminum
Aniwony
Arsenic
Cadmium
Manganese
Tnalum
VnrwJum

(Total)

Benzo(a)pyrene
Arodor-1254
Arodor-1260
MeJioxyehtor
Aluminum
Anfmony
Arsenic
Cadmium
Manganese
Thalum
Vanadium

(Total)

Medkin
EPC
Value

93
184
176

18000
9082
0.83
29

0.67
197
1.2
33

93
164
176

18000
9082
0.83
29

0.67
197
1.2
33

Medium
EPC
Units

ug*g
"8*9
"9*9
"9*9
mg*g
mgKg
mg*g
mg*g
mg*g
mg*g
mg*S

"9*8
"9*9
ug*9
"9*9
mgkg
mgftg
mg*g
mg*g
mg*g
mg/kg
mg*g

Route
EPC
Value

93
164
176

18000
9082
0.83
29

0.67
197
1.2
33

93
164
176

18000
9082
0.83
29

0.67
197
1.2
33

Route
EPC
Units

"9*9
"9*9
"9*9
"9*8
mg*g
mg/kg
mg*g
mg/kg
mgfcg
mg*g
mg*g

«g*g
"9*8
"9*9
"9*8
mg*g
mg*g
mg*g
mg*g
mg*g
mg*g
mg*g

EPC
Selected

for Hazard
Calcuta«on(1)

M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M

Intake
(Cancer)

1.7E-008
3.0E-008
3.2E008
3.2E-006
1.6E-003
1.5E-007
S.2E-006
1.2E-007
3.5E-005
2.2E-007
5.9E-006

2.4E-007
4.6E-007
4.9E-007
3.6E-002
1.8E-003
1.7E-007
1.7E-005
1.3E-008
3.9E-005
2.4E-007
66E-006

Intake
(Cancer)

Units

r-xj/kg^y
mgJkg-day
m0r4(0-dfly
ni0A(£-d8y
mg*(H)ay
mg*g-day
mg*g-day
mgftg-day
ma*B-d«y
mgAg-day
mgkg^ay

n^Ktay
mgfeg-day
mg*g-day
mgfcg l̂ay
mg*g-day
mo*g-day
mg*(H)ay
mg*ĝ lay
mgkgKhy
mg/kg^ay
mg^cp/<fay

Cancer Slope
Factor

7.3E-MXX)
2.0E<000
20E+000

-
-
-

1.5E<000
-
-
-
-

7.3E-KXX)
2.0E4000
2.0E+000

-
-
-

1.SE-HXX)
-
-
-
-

Cancer Slope
Factor Units

mg*g-day
mgAtg l̂ay
mg*g t̂ay
mpA(H)ay
mg/kfrday
niflfloĵ Jsy
fnQtf̂ oHy
itiQrtcj-ofly
mfl/kQ-dsy
mgik̂ day
mg/kg4tf/

mg*g ŷ
mg*g l̂ay
mg4cg-dBy
mgftg-day
mffko-doy
mg*g-day
mg4<g-day
mg*g<lay
mg/kg-day
mg ĉg-day
mg/kg-dey

Cancer
Risks

1.2E-007
5:9E-008
6.3E-008

-
-
-

7.8E-006
-
-
-
_

S.1E 6̂6

1.8E-006
9.2E-007
9.9E-007

-
-
-

2.6E-005
-
-
-
-

' lOE-eoB"

(1) Medum-Spedtlc(M) or Route-Specific (R) EPC selected tor hazard cateulallon.
Total Risk Across Al Exposure Roules/Palnvrays | 3.8E-OOS

— Cancer Slope Factor not available, Iheretore Cancer Risk not calculated.
N/A-NotApplcaWe



TABLE 8 6b RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Timeframe: Future
Medium: Soil
Exposure Medum: Test Pit Sdfl
Exposure Point: AOC 3 - SPD
Receptor Population: Site Workers
Receptor Age: Adult_______

Exposure
Route

Ingesflon

Dermal

Chemical
of Potential
Conceffi

HexacNoroethane
Benzo(a)pyrene
Olbenzo(a,h)anlhracene
Arodor-1248
Arodor-1254
Arsenic
Copper

(Total)

Hexachtoroethane
Benzo(a)pyrene
DH>ento(a,h)8n8iracene
Arodor-1248
Arodor-1254
Arsenic
Copper

(Total)

Medium
EPC
Value

10,201,148
4700
920

21000
6000
77

32300

10,201,148
4700
920

21000
6000

77
32300

Medium
EPC
Urtts

"9*g
"9*9
ug/kg
"9*9
"9*9
rag/kg
mg/kg

ug*g
"9*9
ugkg
ug*g
ug*g
mglkg
mg*g

Route
EPC
Value

10,201,148
4700
920

21000
6000

77
32300

10,201,148
4700
920

21000
6000
77

32300

Route
EPC
Units

"9*9
"9*9
"9*9
"9*9
ug*g
mg*g
mg*g

"9*9
"9*9
ug*g
."9*9
"9*9
mg*g
mg*g

EPC
Selected

tor Hazard
Calculalion(l)

M
M
M
M
M
M
M

M
M
M
M
M
M
M

Intake
(Cancer)

18E-003
8.5E-007
1.7E-007
3.4E-006
HE-006
14E-005
58E-003

20E-002
1.2E-005
2.4E-006
59E-005
1.7E-005
46E-005
6.5E-003

Intake
(Cancer)

Units

mg*g-day
mg*g-day
mg*g-day
mg*g-day
mg*g-day
mg*9-day
mg*g-day

moAg-day
mg*g-day
mg*g-day
mg*g-day
mg*g-day
mg*g-day
mg*g-day

Cancer Slope
Factor

1.4E-002
73E4000
73E+000
20E+000
20E+000
1.5E»000

-

1.4E-002
7.3E+000
7.3E4000
20E+000
2.0E-IOOO
I.SE-tOOO

-

Cancer Slope
Factor Units

mg*g-<tay
mg*g-day
mg^g-day
tng*g-day
mg*g-day
mg*g-day
mg*g-day

mg*g<lay
mg*g-day
mg*g-day
mg*9-day
mg*g-day
mg*g-day
mg*g-day

Cancer
Risks

2.6E-005
6.2E-006
1.2E-006
7.6E-006
2.2E-006
2.1E-005

-
~~"6:4Too5"^

2.9E-004
89E-005
17E-005
12E-004
34E-005
69E-005

_
-tfwm-~

(1) MedhnvSpecffic (M) or Route-Specific (R) EPC selected for hazard calculation.
Total Risk Across M Exposure Routesrt>a«ways[ 6.8E404'

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated
N/A- Not Applicable

O
o
CJ
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TABLE 8.60.CT
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Timeframe: Future ~
Medium: Son
Exposure Medium: Test Pit Soil
Exposure Point AOC3-SPD
Receptor Population: Site Worker*
Receptor Age: Adult________

Exposure
Route

m£6fitlOn

Dermal

Chemical
of Potential

Concern

Hexachloroethane
Benzo(a)pyrene
Dibenzo(a.h)anthracene
Aroctor-1248
Aroelor-1254
Arsenic
Copper

(Total)

Hexachloroethane
Benzo(a)pyrene
Dibenzo(a,h)antriracene
Araclor-1248
Aroclor-1254
Arsenic
Copper

(TotaO

Medium
EPC
Value

1751
2000
920
3331
764
21.5
3502

1751
2000
820
3331
764
21.5
3502

Medium
EPC
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

Route
EPC
Value

1751
2000
920
3331
764
21.5
3502

1751
2000
920
3331
764
21.5
3502

Route
EPC
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

EPC
Selected

for Hazard
Calculation (1)

M
M
M
M
M
M
M

M
M
M
M
M
M
M

Intake
(Cancer)

4.0E-008
4.6E-008
2.1E-008
7.7E-008
1.8E-008
4.9E-007
8.1E-005

8.2E-007
1.2E-006
5.6E-007
22E006
5.0E-007
3.0E-008
1.6E-004

Intake
(Cancel)

Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer Slope
Factor

1.4E-002
7.3E+000
7.3E+000
2.0E+000
2.0E+000
1.5E+000

-

1.4E-002
7.3E+000
7.3E+000
2.0E+000
2.0E+000
1.5E+000

-

Cancer Slope
Factor Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer
Risks

5.6E-010
3.4E-007
1.5E-007
1.5E-007
3.5E-008
7.4E-007

-
1.4E-006

1.2E-008
8.9E-008
4.1E-008
4.4E-006
1.0E-006
4.5E-006

_
2.3E-005

total Risk Across Ail Exposure Routes/Pathways!! 2.4E-005
(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated.
N/A- Not Applicable.

O
O
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TABLE 8 6b RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAO COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Timeframe: Future
Medium: Sod
Exposure Medium: Subsurface Soil
Exposure Point: AOC4-ARC
Receptor Population: Site Workers
Receptor Age: Adult_______

O
O

Ul

Exposure
Route

Ingcstton

Dermal

Chemical
of Potential
Concern

Tetracnloroettiene
Chlorobenzene
8enzo(a)anthracene
Benzo(b)fluoranthene
Bento(a)pyrene
lndeno(1,2,3-cd)pyrene
1,2,4-Trlchlorobenzene
Aldrln
Aroclor-1248
Aroclor-1254
Aluminum
Antimony
Arsenic
Manganese
Thallium
Vanadium

(Total)
Tetrachloroethene
Chlorobenzene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
1,2,4-Trtehlorobenzene
Aldrln
Aroclor-1248
Aroclor-1254
Aluminum
Antimony
Arsenic
Manganese
Thallium
Vanadium

(Total)

Medium
EPC
Value

19252
29736

793
830
787
693

112687
5.7
149
56

13018
2.1
13
133
11
43

19252
29736
793
830
767
693

112687
5.7
149
56

13018

21
13
133
11
43

Medium
BPC
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Route
EPC
Value

r 19252
29736
793
830
767
693

112687
5.7
149
56

13018
2.1
13

133
1.1
43

19252
29736
793
830
767
693

112687
57

149
56

13018

2.1
13
133
1.1
43

Route
EPC
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

EPC
Selected

for Hazard
Calculation (1)

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

Intake
(Cancer)

3.5E-006
54E-006
14E-007
1 6E-007
14E-007
12E-007
2.0E-005
1.0E-009
27E-008
IDE-008
23E-003
3.BE-007
2.3E-008
24E-005
2.0E-007
7.7E-006

39E-004
5.9E-004
2 IE-008
2.2E-006
2.0E-006
18E-006
23E-004
1 1E-008
42E-007
16E-007
2 6E-003
42E-007
7.8E-006
27E-005
22E-007
86E-008

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/Kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer Slope
Factor

"~ 5.2E-002 "

7.3E-001
7.3E-001
73E+000
7.3E-001

-
1.7E+001
20E+000
2.0E+000

-
-

1.5E+000
-
-
-

5.2E-002
-

73E-001
7.36-001
73E+000
7.3E-001

-
17E+001
20E*000
20E*000

-
-

1.5E+000
-
-

Cancer Slope
Factor Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Total Risk Across All Exposure Routes/Pathways

Cancdr
Risks

" 1 81-007"--

1.0E-007
1 1E-007
10E-006
91E-008

-
17E-008
5.4E-008
20E-008

_
-

36E-006
_
-
-

~5iE-S66 ~"
20E-005

-
15E-006
16E-006
15E-005
1.3E-006

-
19E-007
83E-007
31E-007

-
-

1 2E-005
-
-
- '

5.2E-005

57E-005
(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

- - cancer Slope Factor not available, therefore Cancer Risk not calculated
N/A- Not Applicable.



TABLE 8.7aRME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

Exposu-e
Route

Ingesllori

Dermal

Scenario Timefrdme: future
MedkmSoH
Exposire Medum: Suf ace Soil
Exposu-e Pdrt: AOC 1 - HRDD
Receptor PopJaUon: Construction Workers
Receptor Age: Adut

Chemical
of Potent al

Concern

DW*n
Arodcr-1248
Arodor-1254
Arodcr-1260
AkMrun
Antimony
Arsertc
Cadmium
Copper
Manganese
Mckel
Silver
Thaium
Vanadun

(Total)
Deldln
Arodor-1246
Arodor-1254
Arodor-1260
AkMrun
Antimony
Arsertc
Cadmkjn
Copper
Manganese
Nickel
Silver
Thalun
Vanadum

(Total)

Medum
6PC
Value

120
9500
850
720

14250
34
53
4.5
433
420
108
30
1

64

120
9500
890
720

14250
34
53
4.5
433
420
108
30
1

84

Medum
EPC
Urits

ugAg
ugAg
ugAg
ugAg
mgAg
moA9
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
TnQ/kQ

UB/k0
ugAg
ugAg
U9A9
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

Route
EPC
Value

- 120 •••"
9500
850
720

14250
34
53
4.5
433
420
108
30
1

64

120
9500
850
720

14250
34
53
45
433
420
108
30
1

64

Route
EPC
Urtls

"9*9
ugAg
ugAg
ugAg
mgAg
mgAg
moAg
m»Ag
mgAg
mgAg
mgAg
mgAg
mgAg
mgAg

UgAg
ugAg
ugAg
ug*9
mgAg
mgAg
mgAg
mgAg
mpAg
mgAg
mgAg
mgAg
mgAg
mgAg

EPC
Selected

for Hazard
Calcuatlond)

M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M
M

Intake
(Cancer)

" 2.0F-WS
16E-007
14E-008
1.2E-008
24E-004
58E-008
90E-007
7.7E-006
74E-006
71E-008
1.8E-006
51E-007
17E-006
1.1E-006

26E-009
2.9E-007
26E-OOB
2.2E-006
31E-005
75E-009
35E-007
99E-010
9.5E-007
92E-007
2.4E-007
6.6E-008
22E-009
1.4E-007

Hake
(Cancer)

Urils

mgAg-day
mgAprday
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mg*o>day
moA9-day
mgAg-day

mgA9-day
mg/kg-day
mgAg-dey
mgAg-day
mgAg-day
mgAg-dey
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day

Cancer aope
Factor

T8E*60T
206+000
20E+000
20E4000

-
-

1.5E*000
-
-
-
-
-
-
_

16E*001
2.0E+000
20E*000
20E+000

-
-

15E*000
-
-
-
-
-
-
-

Cancer Sope
Dose Urits

mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg^y
mgAg-day
mgAg-day
mgAg<1ay
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day

moAg-day
moAlHlay
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
mgAg-day
moA9-day

Cancer
Risk

3.2E-007
29E-008
2.4E-008

-
_

14E-006
-
-
_
-
-
-
_

"1.SHHIB "
4.2E-OOS
59E-007
5.2E-008
4.4E-008

_
-

52E-007
-
-
-
-
-
~
-

l̂ C-TSflg"

(1) Medum-Spedflc (M) or RcUe-Sped«c (R) EPC selected for hazard cateuatton
otalRisk Across All Exposure Pathways! 3.0E-006 "

o
o
U)
it*
<r\

- - Cancer Slope Factor not available, therefore Cancer Risk not calcuated
N/A-NotAppicable



TABLE 8 7a RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

Exposure
Route

tngestton

Dermal

Scenario Timelrame: FUXre
Medum: Soil
Exposure Medun: SvfaceSoll
Exposu-e Point: AOC 2 - ADC
Receptor PopJaSon: construction Workers
Receptor Age: AoUt

Cherrtcal
of Potent*
Concern

BerraXalarttracene
Benzo(b)&jorarfhene
Benzo(a)pyrene
hdeno(1.2,J«l|pyrene
Dlben>o(e.h)artlTacene
Aldln
DMdln
MeSwxychlor
Arodor-1248
Arodor-1260
2.3.7.8-tCDD equY
ArUmony
Arseric

(Total)
BereonMrthracene
BeraXbMuararihtne
Bereo(a)pvrene
mdeno(1.2.3-cd]pyrene
Dltxnto(aih)anlriracene
A!*n
Delctfn
Methoxychlor
Arodor-1248
Arodor-1260
2.3,7,6-TCD.DequY
Arcmony
Arseric

(Total)

Motfurn
EPC
value

JiAM
30000
20000
12000
2300
400
740

980000
34000
2500
0300

32
3640

21000
30000
20000
12000
2300
400
740

980000
34000
2500
0.308

32
3640

Medun
EPC
Urits

ug*a
ug*g
ug/kg
ug*B
ug/kg
uoAa
u*kg
ua/kg
UB*B
u»*g
ua/kg
mcAg
mpykg

ugAg
ugykg
ug*g
U9*g
ug*g
ugAg
uĝ ig
ugftg
ugAg
ugikg
ug*g
mg*g
mgfcg

RoUe
EPC
Value

- fiooo
30000
20000
12000
2300
400
740

960000
34000
2500
0308

32
3640

21000
30000
20000
12000
2300
400
740

980000
34000
2500
0308

32
3640

Route
EPC
Urits

" Ug/kg ---
ugykg
ua*g
uo*g
U0*g
uglkg
U8*g
ug*g
ug*g
u»kg
ug«<g
ma/kg
ma/kg

u»Hg
"9*0
usdkg
ug«g
U»kg
uB*g
ug/kg
ug/kg
uo*g
ug*g
ug*g
mg/kg
mg*g

EPC
Selected

for Hazard
Calatettcnd)

M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M

Intake
(Cancer)

-WEW"
51E-007
34E-007
2.0E-007
39E-008
68E-009
13E-008
1.7E-005
5.8E-007
4.3E-008
52E-012
54E-007
62E-005

6.0E-007
8.6E-007
5.7E-007
3.4E-007
66E-008
8.SE-009
1.6E-008
22E-OOS
1.0E-008
77E-008
20E-012
7.0E-008
24E-008

Hake
(Cancer)

Urtl»

mg*o>o»y
mgykg-day
moykgxtay
moykg-day
mg/kg-day
mg*g-d»y
mg/kg-day
mgAg-day
mg/kg-day
mg/kg-day
mg*g-day
rng/kg-day
mg/kg-day

mgAcg-day
rr*kg-day
mg*g-day
mg*g-oey
mg1<8-day
mg/kg-day
mg^g l̂ay
mg*g-day
mg/kg-day
mg/kg-dey
mg*g<tay
mg*g-day
mg*g t̂ey

Cancer aope
Factor

7.3E-M1
7.3E-001
7.3E*000
73E-001
7.3E*000
17E»001
1.6E»001

-
2.0E*000
20E+000
1.56*005

-
156*000

73E-001
7.3E-001
7.3E*000
7.3E-001
7.3E+000
17E«001
16E*001

-
206*000
2.0E»000
156*005

-
1.5E*000

Cancer Slope
Dose Units

mg/kg-day
mg/kg-day
mg/kgrday
mg/kg-day
mg/kg-day
mg*g-day
mgAtg-day
mgfl<g-day
mg/kg-day
mg/kfrday
mg*g-day
mg*g<lay
mg/kg-day

mg^Drday
mg/kg-dey
mg*u-day
mg*g-day
mg*g-dey
mg*g-day
mg/kg-day
mg/kgKtay
mgflqHtay
mg^g-day
mg*g-day
mg ĉg-day
mg^g-day

Total fcisk Across All Exposure Pathways

Cancer
Risk

ts£«a
3.7E-007
25E-006
15E-007
2.9E-007
1.2E-007
2.0E-007

-
1.2E-006
8.5E-008
79E-007

-
4.1E-005

"~4:7E"-«sj —
4.4E-007
8.3E-007
4.2E-OW
25E-007
4.86-007
1.5E-007
2.6E-007

_
2.1E-008
15E-007
3.0E-007

-

1.6E-008
"~W(E5aB—

5.6E-005
(1) Medum-Spedflc (M) or Route-Specific (R) EPC selected for hazard calculation.

— Cancer Slope Factor not available, tnrefore Cancer Risk not catenated.
N/A-NotAppicatte.



TABLE8?a.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVIILE. NEW JERSEY

Exposure
Route

hflesflon

Dermal

Scenario tlmeframe: FuJire
MeoTUWSoil

Exposure Medium: Surface Soil
Biposure Potrl: AOC 3 - SPO
Receptor Population: Construction Workers
Receptor Age: AoXtt

Chemical
ofPotertial
Concern

3enzo(a)af tiiacene
Benzo(b)fluorBrthenB
Bento(a)pyrene
lndeno(1,2.3-cd)pyrene
MelhoxycHor
AkMnm
Antimony
Arsertc
Copper
Manganese
Thafum
Vanedum

(Total)
BonzoialartrracenB
9enzo(b)tltJorBn1nene
Benzo(a)pyr»ne
hdeno(1.2.3-cd)rjyrene
MelxuycHor
AUrirum
AnVmony
Arserid
Copper
Manganese
ThaMurn
Vanadum

(Total)

Medum
EPC
Value

1761
2663
1466
1302

650000
6432
17
24

1519
215
0.92
37

1701
2683
1466
1302

650000
8432

17
24

1519
215
0.92
37

Medun
EPC
Urits

ug/hg
ugfcg
i*kg
ugftg
uoykg
m*kg
mg/kg
mg*g
mgAg
moAg
mg*g
mg*g

uo*g
ug/kg
ugykg
ug*g
U9*o
IT19*fl
moAg
rnjAg
mg*g
mpAg
mjjkg
rnjfcg

Route
EPC
Valut

" 170T
2683
1468
1302

650000
8432

17
24

1519
215
0.92
37

1701
2683
1468
1302

650000
8432

17
24

1519
215
092
37

Route
EPC
Hits

usj*g "
ug*g
ug/kg
ufl/kg
ug*g
rngAg
mg*B
mg/kg
moAg
mg*g
mg*g
mo>kg

uglkg
ug*g
ugfkg
ug*g
ug/kg
mgfcg
moAg
mg/kg
mg*g
mg*g
mg/kg
ms/kg

ERC
Selected

for Hazard
Catalan on(1)

B" "•"
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M

Intake
(Cancer)

~ ~TSTS6T -~
4.96-008
25E-006
22E-008
1.1S-005
1.46-004
29E-007
4.1E-007
266-005
3.76-008
1 66-008
6.3E-007

4.9E-006
8.2E-008
426-008
3.76-008
146-005
1.96-005
376-008
166-007
3.36-006
4.76-007
2.0E-009
8.1E-008

Make
(Cancer)

Urits

mg*frdi>y
mg*g-d«y
moAg-day
mg/kg-day
moAtg-day
mO*B-day
mg^g-day
mgfeg-day
mfl*g-day
mtHio-itey
mg*g-day
mg/kg-day

mo*oxtay
mg^g-oay
mttkg-day
mpAg^day
mg*g<tay
mpjkg-day
mo*o-day
mgAtg-day
mg*g-day
mo*g<1ay
mgikfrday
mgAa-day

Cancer Slope
Factor

— T3E-W "
7.3E-001
7.3E»000
7.3E-001

--
-
-

15E«000
-
_
-
--

7.3E-001
73E-001
73E*000
73E-001

-
-
-

15E*000
-
-
~
-

Cancer Slope-
Dose Units

mg/kg-day
mg*o>day
mg/kg^y
mg/kg-day
mg/kg^y
mg^g-day
mg/kg-day
mg/kg-day
mg/kg-day
mgAo-oay
mgAg-day
mg*g-day

mg/k^day
mg*B-day
mg*(̂ day
mg*»-day
mg*(H)ay
mg*g-day
mg/kfrday
mg*g-day
mg*aday
mgAg-day
mg*g-day
mg/kg l̂ay

Cancer
Risk

2.1E-008
36E-008
1.8E-007
1.6E-008

-
_
-

6.1E-007
-
_
-
-

"oTE-OW —
36E-006
6.0E-008
3.1E-007
2.7E-008

-
-
-

2.4E-007
-
-
_
-

"•"WEOoT— 1
Total Risk Across All Exposure Pathways^ _ iSCOOe _

- - Cancer Sope Factor not available, therefore Cancer Risk not calcUated.
WA-NolApplcable

o
o
U)

00



TABLE 8.7a.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

o
o

Exposure
Route

fiae^on

Jtttntl

MedumSoll
Exposure Medurf SulaeeSoll
Exposue POirt AOC 4 - ARC
Receptor PopUelon: Construction Work
Receptor Age: AoUt

CHerrical
otPotertat

Concern

BereoftlSuorarihene
Berwxelpyrene
HexeoNorotUadene

Aldrtn
Arodor-1248
Aroctor-1254
Arodor-1260
2.3.7.6-TCDDeoUJv.
AlumJrun
^rtfrnony
Arsertc
Cadmium
Copper
Manganese
Nickel
Silver
ThaMun
Zinc

(Total)
Benzo(b)1ljorarffhene
Benzo<a|pyrene
HexacHorbbutedene
HexacHorocydopentadene
Aldln
Arodor-1248
Arodor-1254
Arodor-1260
2.3,7.8-TCDDeqJv.
Alumlrun
AnSmcoy
Arsenic
Cadmium
Copper
Manganese
Nickel
Slvcr
Thaium
anc

(Total)

ers

Medum
EPC
Value

2600
1600
SHOO

22
691
1941
465
0.2

15500
16
27
37
591
461
296
267
072
9172

2600
1(00
6600
67440

22
691
1941
46S
0.2

15500
16
27
37

591
461
296
267
0.72
B172

Medum
EPC
Units

ug*a
ug*B
"8*0

ug/kg
ug/kg
uglkg
ugAg
uoykg
mg/kg
moAg
moykg
mgAg
mg«tg
mg/kg
moykg
mg*g
mg*g
mdykg

ug/kg
ug/kg
ug*g
UB*g
ugjVg
"9*8
<4*9
ug*g
ug*g
mg*g
ms/kg
mg*g
mg*g
mg*g
mB*g
mg*g
mg*g
mg*g
mgflcg

Rode
EPC
Value

2640
1800
6800

22
891
1941
46S
02

15500
16
27
37
591
461
296
287
0.72
9172

2600
1800
6600
57440

22
891
1941
465
0.2

15500
16
27
37
591
461
296
287
0.72
9172

Route
EPC
unit

ugikg
uBlkg
ug/kg
iO/kg
ugikg
ug/kg
UB*B
ug/kg
iwkg
mg*g
mg*g
moykg
mg*g
moAg
mg*g
mg*g
mo*g
moykg
mg*g

ua*g
ug*g
ug*g
ug/kg
ug/kg
is/kg
uo*g
ug*g
ug*g
mo*g
mg*g
mg*g
mg*8
mg*g
mg*g
mg/kg
mg/kg
moykg
mg/ka

EPC
Selected

for Hazard
CakUatond)

M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

hake
(Cancer)

— WE-B5S ~
31E-008
12E-007
9.8E-007
3.7E-010
1.SE-008
3 36-008
7.9E-009
346-012
2.6E-004
3.1E-007
46E-007
6.3E-007
10E-005
7.6E-006
50E-OOB
4.9E-006
12E-006
1.6E-004

74E-008
51E-008
1.5E-007
1.3E-006
48E-010
27E-008
60E-008
1.4E-008
1.3E-012
34E-005
4.0E-008
18E-007
8 IE-009
13E-006
10E-006
65E-007
83E-007
1.6E-009
20E-005

Hake
(Cancer)

Urlts

mg*g-day
mg*g-day
moykg-day

mg*g-day
mg1<a*day
mgykg-day
m8*g-day
mg*g-day
mg*g-day
mg*g-day
moyka-<lay
mg*g-day
mg*g-day
mpyka-day
mgykg-day
mg*g-day
mg*g-day
mg/kg-day

mgAg-day
mg/kg-day
moykg-day
mg*g-day
mg/kg-day
mg*g-day
mgfcfrday
mg»<g-day
moykg-day
moyko^day
mgyka-day
mg*g-oay
mg*g-day
moykg-day
ma*a-day
mg*g-day
mg*a-day
mg*g-day
mo*8^day

dancer Slope
Factor

73E-001
73E+000
7.8E-002

17E*001
20E*000
20E*000
20E.OOO
15E»005

„

15E»000
-
-
-
-
-
-
-

7 3E-001
7.3E»000
7 8E-002

17E»001
20E»000
2.0E*000
20E»000
1.5E»005

-
-

15E+000
-
-
-
-
-

.._....".__.-

Cancer Slope
DowUrtl!

mglkg-day
mg îg-dty
mg*a-day

mg*g-day
moyk^day
mg/kg-day
ma*B-<<ay
mg*(KJay

moykg-day
mg*8^ay
mg*g-day
mg*g-day
moykgKlay
mg*g-day
mg*g-day
mg*g<iay
mgAtg-day

mg*g-day
mg*g-day
mg/kg l̂ay
mg/kg-dey
ma*e-day
me*B-day
mgyk^day
maikg-dey
mg/kg-day
mg*g-day
mg*g-day
mg*g-day
mg/kg-day
mg*g-day
ma*a-<*iy
tns*g-day
mgykg-day
mgykg-day
mg/kg-day

Cancer
Risk

3.2E-008
2.2E-007
90E-009

6.4E-009
3.0E-008
6.6E-008
1.8E-008
51E-007

_

6.9E-007
-
--
-
-
-

-
"•T.SE-95T"

54E-008
38E-007
12E-008

-
82E-009
55E-008
12E-007
29E-008
2.0E-007

-
-

2.7E-007
-
-
-

-

"3w:;:
(1) Medum-Spedflc (M) or RoUe-Spedflc (R) EPC selected for hanrd calolallon.

total Risk Across Ail Exposure Pathways]] " 2.7E-006_

- - Cmcer Slope Factor not avaHaHe. therefore Cancer Risk not calculated.
N/A-NolApplcable.



TABLE 8 7b.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE, NEW JERSEY

Exposure
Route

ingestion"

Dermal

Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Subsurface Soil
Exposure Point: AOC 1 - HRDD
Receptor Population: Construction Workers
Receptor Age: Adult

Chemical
of Potential
Concern

Aroclor-1248
Aroclor-1254
Aroclor-1260
Aluminum
Antimony
Arsenic
Cadmium
Copper
Manganese
Nickel
Thallium
Vanadium

(Total)

Aroclor-1248
Aroclor-1254
Aroclor-1260
Aluminum
Antimony
Arsenic
Cadmium
Copper
Manganese
Nickel
Thallium
Vanadium

(Total)

Medium
EPC
Value

1300
96

3100
10685

5.1
245
44

1222
486
174
2.5
50

1300
96

3100
10685
6.1
246
4.4

1222
486
174
2.5
SO

Medium
EPC
Units

ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Route
EPC
Value

1300
96

3100
10685
6.1
245
4.4

1222
486
174
25
50

1300
96

3100
10685
5.1
246
44

1222
486
174
25
60

Route
EPO
Unit!

ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

EPC
Selected

for Hazard
Calculation (1)

M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M

Intake
(Cancer)

22E-008
1 HE-009
53E-OOB
18E-004
8.7E-008
42E-007
7.5E-008
21E-005
83E-006
30E-006
43E-008
85E-007

40E-008
3.0E-009
9.5E-008
24E-005
1 1E-008
1.6E-007
97E-010
2.7E-006
1 IE-006
38E-007
55E-009
1.1E-007

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer Slope
Factor

20E+000
2.0E+000
2.0E+000

-
-

15E«X»
-
-
-
-
-
-

2.0E+000
20E+000
2.0E+000

-
-

1.5EtOOO
-
-
-
-
-
-

Cancer Slope
Factor Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer
Risks

44E-008
33E-009
1 1E-007

-
-

62E-007
-
-
-
-
-
-

7.8E-007

ROE-008
59E-009
19E-007

-

24E-007

-
-
-
-
-

5.2E-007
Total Risk Across AJi Exposure Routes/Patfiways|[ 1 3E-006

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated.
N/A - Not Applicable.



TABLE B.70.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Test Pit Soil
Exposure Point AOC1 - HRDO
Receptor Population: Construction Workers
Receptor Age: Adult

Exposure
Route

Ingestion

Dermal

Chemical
of Potential
Concern

Benzo(a)pyrena
Aroctor-1248
Aroclor-1254
Antimony
Arsenic

(Total)
Benzo(a)pyrene
Aroclor-1248
Arodor-1254
Antimony
Arsenic

(Total)

Medium
EPC
Value

'•"" 1346"" '
41000
6200
1308
707

1346
41000
6200
1308
707

Medium
EPC
Units

us/kg
us/kg
uo/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

Route
EPC
Value

1346
41000
6200
1308
707

1346
41000
6200
1308
707

Route
EPC
Units

ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

EPC
Selected

for Hazard
Calculation (1)

M
M
M
M
M

M
M
M
M
M

Intake
(Cancer)

2.3E-008
7.0E-007
1.1E-007
2.2E-005
1.2E-005

3.8E-008
1.3E-006
1.8E-007
2.9E-008
4.7E-006

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Total Ri

Cancer Slope
Factor

7.3E+000
2.0E+000
2.0E+000

-
1.5E+000

7.3E-KJOO
2.0E*000
2.0E+000

-
1.5E+000

Bk Across All Exposu

Cancer Slope
Factor Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

re Routes/Pathways

Cancer
Risks

1.7E-007
14E-006
2.1E-007

-
1.8E-005
2.0E-005
ilE-bof
2.5E-006
3.8E-007

-
7.0E-008
i.OE-005
3.0E-005

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated.
N/A-Not Applicable.
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Ingestton

TABLE 8.7b RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario ThtieFrameT Future
Medium: SOD
Exposure Medium: Subsurface SoH
Exposure Point: AOC2-ADC
Receptor Population: Construction Workers
Receptor Age: Adult____________

Exposure
Route

Dermal

Chemical
of Potential
Concern

1,2-Dlchloroethane
Benzo(b)fluoranthene
Benzo(a)pyrene
Methoxychlor
Aroclor-1242
Aroclor-1248
Arsenic
Thallium

(Total)
1.2-Dtehloroethane
Benzo(b)fluoranthene
Benzo(a)pyrene
Methoxychlor
Aroclor-1242
Aroclor-1248
Arsenic
Thallium

(Total)

Medium
EPC
Value

390000
3149
4713

760000
10538
74000
828
18

390000
3149
4713

760000
10538
74000
828
1.8-

Medium
EPC
Unite

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

Route
EPC
Value

390000
3149
4713

780000
10538
74000
828
1.8

390000
3149
4713

760000
10538
74000
828
18

Route
EPC
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

EPC
Selected

tor Hazard
Calculation (1)

M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M

Intake
(Cancer)

86E-006
54E-008
8.0E-008
13E-005
18E-007
13E-006
1.4E-005
3.1E-008

8.6E-005
90E-008
1.3E-007
17E-005
3.2E-007
23E-006
5.5E-006
4.0E-009

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer Slope
Factor

9.1E-002
73E-001
73E<«30

-
2.0E+000
20E+000
15E+000

-

91E-002
7.3E-001
7.3E+000

-
20E-KWO
20EtOOO
1.5E+000

-

Cancer Slope
Factor Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer
Risks

60E-007
39E-008
5.8E-007

-
3.8E-007
25E-008
2.1E-005

_
25E-005
78E-008
66E-008
98E-007

-
6.5E-007
4.6E-006
82E-006

-
2.2E-OOS

total Risii Across All Exposure Routes/Pathwayslf 4.7E-005
(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated
N/A-Not Applicable.
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TABLE 8.7b.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Subsurface Soil
Exposure Point AOC3-SPD
Receptor Population: Construction Workers
Receptor Age: Adutt

Exposure
Route

Ingestion

-___

Chemical
of Potential

Concern

Benzo(a)pyrene
Aroctor-1254
Aroctor-1260
Methoxychtof
Aluminum
Antimony
Arsenic
Cadmium
Manganese
Thallium
Vanadium

(Total)

Benzo(a)pyrene
Aroclor-1254
Aroclor-1260
Metnoxychlor
Aluminum
Antimony
Arsenic
Cadmium
Manganese
Thallium
Vanadium

(Total)

Medium
EPC
Value

93
164
178

18000
9082
0.83
29

0.87
197
1.2
33

93
164
176

18000
9082
0.83
29

0.67
197
1.2
33

Medium
EPC
Units

ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Route
EPC
Value

93
164
176

18000
9082
0.83
29

0.67
197
1.2
33

93
164
176

18000
9082
0.83
29

0.67
197
1.2
33

Route
EPC
Units

ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

EPC
Selected

for Hazard
Calculation (1)

M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M

Intake
(Cancer)

1.6E-009
2.8E-009
3.0E-009
3.1E-007
1.5E-004
1.4E-008
4.9E-007
1.1E-008
3.3E-006
2.0E-008
5.6E-007

2.7E-009
5.1E-009
S.4E-009
4.0E-007
2.0E-OOS
18E-009
1.9E-007
1.5E-010
4.3E-007
2.6E-009
7.3E-008

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer Slope
Factor

7.3E+000
2.0E+000
2.0E+000

-
-
-

1.5E+000
-
-
-
-

7.3E+000
20E-KXX)
2.0E+000

-
-
-

1.5E+000
-
-
-
-

Cancer Slope
Factor Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Total Risk Across All Exposure Routes/Pathways

Cancer
Risks

1.2E-008
5.6E-009
8.0E-009

-
-
-

7.4E-007
-
-
-
-

T8E-007

1.9E-008
1.0E-008
HE-008

-
-
-

29E-007
-
-
-
-

'3.3E-607
1.1E-006

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated.
N/A-Not Applicable.



TABLE 8.7b RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

ScenarSrTBSefiame: "Future
Medium: Soil
Exposure Medium: Test Pit Soil
Exposure Point: AOC3-SPO
Receptor Population: Construction Workers
Receptor Age: AdUH____________

Exposure
Route

ingestkm

Dermal

Chemical
of Potential
Concern

Hexachloroethane
Benzo(a)pyrene
D!benzo(a,h)anthracene
Aroclor-1248
Aroclor-1264
Arsenic
Copper

(Total)

Hexachloroethane
Benzo(a)pyrene
Dibenzofa.hjanthracene
Aroclor-1248
Aractor-1254
Arsenic
Copper

(Total)

Medium
EPC
Value

10,201,148
4700
920

21000
6000
77

32300

10,201,148
4700
920

21000
6000
77

32300

Medium
EPC
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

Route
EPC
Value

10,201,148
4700
920

21000
6000
77

32300

10,201,148
4700
920

21000
6000

77
32300

Route
EPC
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

us/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

EPC
Selected

for Hazard
Calculation (1)

M
M
M
M
M
M
M

M
M
M
M
M
M
M

Intake
(Cancer)

17E-004
80E-008
16E-OOB
36E-007
10E-007
13E-008
55E-004

22E-004
13E-007
2.6E-008
65E-007
18E-007
5 IE-007
7.1E-005

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer Slope
Factor

14E-002
7.3E+000
7.3E+000
2.0E+000
20EtOOO
1.5EtOOO

_

14E-002
7.3E+000
73EtOOO
20E+000
20E+000
1.5E+000

-

Cancer Slope
Factor Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Total Risk Across All Exposure Routes/Pathways

Cancer
Risks

2.4E-006
5.8E-007
1.1E-007
71E-007
20E-007
2.0E-006

_
6.0E-006

3.1E-006
88E-007
1.9E-007
13E-008
3.7E-007
76E-007

-

87E-008
13E-005

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated,
N/A- Not Applicable.
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TABLE 8 7b RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE, NEW JERSEY

Scenario timeframe: Future
Medium: Soil
Exposure Medium: Subsurface Soil
Exposure Point: AOC4-ARC
Receptor Population: Construction Workers
Receptor Age: Adult ________

o
ou>

Exposure
Route

(ngestkm

Derma)

»>>
ii

IL-, =-_,==,

Chemical
of Potential
Concern

Tetrachloroethene
Chlorobenzene
Benzo(a)anthracene
Benzb(b)fluoranthene
Benzb(a}pyrene
lndeno(1,2,3-cd)pyrene
1 ,2,4'Trichlorobenzene
Aldrin
Aroclor-1248
Aroclor-1254
Aluminum
Antimony
Arsenic
Manganese
Thallium
Vanadium

(Total)
Tetrachloroethene
Chlorobenzene
Benzo(a)anmracene
Benzo{b)fluoranthene
Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
1,2.4-Trtehlorobenzene
Aldrin
Aroclor-1248
Aroclor-1254
Aluminum
Antimony
Arsenic
Manganese
Thallium
Vanadium

(Total)

Medium
EPC

Value

""19252
29736

783
830
767
683

112687
5.7
149
96

13018
2.1
13
133
11
43

18262
29736
793
830
767
693

112687
5.7
149
56

13018
21
13
133
1.1
43

Medium
EPC
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ufl/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Route
EPC
Value

19252
29736

793
830
767
693

112687
57
149
56

13018
2.1
13
133
1.1
43

19252
29736
793
830
767
693

112687
5.7
149
66

13018
2.1
13
133

1.1
43

Route
EPC
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

EPC
Selected

for Hazard
Calculation (1)

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

Intake
(Cancer)

3.3E-OW
5.1E-007
1.3E-008
14E-008
1.3E-008
1.2E-008
18E-006
97E-011
2.5E-009
95E-010
2.2E-004
3.6E-008
22E-007
2.3E-006
1.8E-008
7.3E-007

4.2E-008
6.5E-006
23E-008
2.4E-008
2.2E-008
20E-008
25E-006
1.3E-010
4.6E-009
1.7E-009
29E-005
46E-009
86E-008
2.9E-007
2.4E-009
95E-008

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer Slope
Factor

52E-002

7.3E-001
7.3E-001
7.3E+000
73E-001

-
17E+001
20E+000
2.0EtOOO

-
-

1.5E+000
-
-

-

K 5.2E-002

7.30E-001
7.3E-001
7.3E+000
7.3E-001

-
17E+001
20E+000
20E+000

-
-

15E+000

-

Cancer Slope
Factor Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kgday
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer
Risks

98E-009
10E-Od8
95E-008
86E-009

-
16E-009
51E-009
19E-009

-
-

33E-007
-
-

^mm
22E-007

17E-008
17E-008
16E-007
14E-008

--
2.1E-009
92E-009
34E-009

-

13E-007
-
-
-

57&OCJf

Total Risk Across All Exposure Routes/Pathways!! 1 1E-006
(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated
N/A- Not Applicable.



TABLE 8 8 RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Tlmeframe: Future
Medium BulWng Materials
Exposure Medum: Bunding Materials
Exposure Point: AOC 2 - ADC
Receptor Population: Site Workers
Receptor Age: Adult _______

O
O
CO
Ul
a\

Exposure
Route

Ingeston

Dermal

Chemical
of Potential
Concern

Benzo(a)anthracene
Ben2o(b)fluoranthene
Ben2c<a)pyrene
lndBno(1,2,3-cd)pyrene
Diben2<Xa,h)anthracene
Naphthalene
2-Methylnaphthalene
AcenapWhene
Dtbenzofuran
FUorene
Flnranthene
Pyrene
Melhoxychlor
Antimony
Arsenic
Copper
Manganese
Tnalum
Zinc

(Total)
Bereo(a)anthnicene
Benzo(b)fluoranthene
Benzo(a)pyrene
mdeno(1,2,3-cd)pyrera
Dibenzo(8,h)anthracene
Naphthalene
2-Methyhaphthalene
Acenaphthene
Dlbenzoluran
Fluorene
Ftuoranthene
Pyrene
Methoxychtor
Antimony
Arsenic
Copper
Manganese
Tnalum
Zinc

(Total)

Medium
EPC
Value

1100000
1400000
1100000
300000
90000
320000
1100000
800000
1000000
1600000
3900000
2800000
150000

57
84
495
495
18

3050

1100000
1400000
1100000
300000
90000
320000
1100000
800000
1000000
1600000
3900000
2800000
150000

57
84
495
495
18

3050

Medium
EPC
Units

"9*9
"9*9
"9*9
un*g
"9*9
"9*9
"9*9
"9*9
"9*9
"9*9
ug*g
"9*9
"9*9
mg*g
mg*g
mg/kg
mg/kg
mg*g
mg*9

"9*9
"9*9
"9*9
"9*9
"9*9
uoAg
"9*9
"9*9
"9*9
"9*9
"9*9
"9*9
"9*9
mg*g
ing/kg
mo/kg
mgfcg
mg/kg
mg/kg

.._.., _

1
1
3

3
1
a
1
1
3
2
1

1
1
1
3

3
1
t
1
1
3
2
1

Route
EPC
Value

1180000
1400000
1100000
300000
90000
320000
1100000
800000
1000000
1600000
3900000
2800000
150000

5.7
84
495
495
1.8

3050

Tioooob"
1400000
1100000
300000
90000
320000
1100000
800000
1000000
1600000
3900000
2800000
150000

57
84
495
495
18

3050

Route
EPC
Units

ug/kg
"9*9
U9*g
ug*g
"9*9
ug/kg
"9*9
ug*g
"8*9
"9*9
"9*9
ug/kg
ug*g
mg*g
nig/kg
mg*g
mg/kg
mg*g
mg*g

"9*9
ug*g
ug/kg
"9*9
"9*9
"9*9
ug*g
"9*9
"9*9
ug/kg
ug*g
ug*g
ug*9
mg/kg
mg/kg
mg*9
mg*g
mg/kg
mg*g

EPC
Selected

for Hazard
CaMUaton(1)

.. ....._. M.._—...

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

Intsks
(Cancer)

"""2.BE634
2 5E-004
20E-004
5.4E-005
1.6E-005
58E-005
2.0E-004
1.4E-004
18E-004
29E-004
70E-004
50E-004
2.7E-005
10E-006
1.5E-005
89E-005
8.9E-005
3.2E-Od7
5.5E-004

2.9E-003
3.6E-003
29E-003
7.8E-004
2.3E-004
83E-004
2.9E-003
2.1E-003
2.6E-003
42E-003
10E-002
7.3E-003
3.0E-004
1. IE-006
50E-005
99E-005
99E-005
3.6E-007
6.1E-004

Intake
(Cancer)

Units

mg&g-day
mg/kg-day
mg*g-day
mg/kg-day
mg/kg-day
mg/kfrday
mg/kg-day
mg*g-day
mgAg-day
mg/kg-day
mg*g-day
mg*g-day
mg/kfrday

mg*g-day
mg/kg f̂ay

mg/kg-day
mg*g-day

mg/kg-day
mg*»<!ay
mg*g-day
mg*g-day
mg/kg-day
mg*g-day
mg/kg-day
mgkgday
mg/kg-day
mg/kg-day
mgfeg-day
mg*g-day
mglkĝ Jay
mg/kg-day
mg*g-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

•.—-_-- - : " - :—- - - -

Cancer Slope
Factor

73E-001
7.3E-001
7.3E4000
73E-001
7.3E*000

-
-
-
-
-
-
-
-

15ttOOO
-

_

-

73E-001
73E-001
7.3E*000
73E-001
73E+000

-
_
-
-
-
-
-
~
-

18E-K100
-
.-

-
...... ,..,__,,.;.

Cahcer Slope
Dose Units

mg/kg-day
mgfcg-day
mg*g-day
mgfcg-day
mg*g-day
mcykthday
mg*g-day
mg*g-day
mg/kg-day
mg*g-day
mg«(̂ day
mgkg-day
mg*g-day

mglkg-day
mg*g-day

mg*g-day
mg*g-day

mgkg-day
mg*g-day
mg*g-day
mg*g-day
mgA(g-day
mg/kg-day
mg/kg-dny
mg*g-day
mffkg-day
mg*g-day
mgkg-day
mg*g-day
mg*g-day
mg/kg-day
mg*g-day
mg/kg-day
mg/kg-day
mg/ko-day
mgkg-day

Cancer
Risk

14E-004
18E-004
14E-003
39E-005
12E-004

-
-
-
-
-
-
-

-

23E-005

-

_

-=fofs5r-
" 21E-063 '

27E-003
21E-002
57E-004
17E-003

-
-

-
-
-
-
-
-

76E-005
-
-
-

.,:.,__|̂ :-

106-002
(1) MedunvSpeclflc (M) or Route-Specific (R) EPC selected for hazard calculation



TABLE 8.8.CT
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

o
o
u>
en

Exposure
Route

jngesion '

Dermal

Scenario Tlmeframe: Future ~"~
Medton: BuWng Materials
Exposure Medum: Butting Materials
Exposure Point AOC2-AOC
Receptor PopuMon: SHe Workers
ReceptarAge: A*Jt

Chemical
otPotanM
Concern

Benzc<8)anlhtacene
Benzo(p)fluorarrih8ne
Bento(8jpyrene
tadeno(1,2,3-cd)pyrene
Obenzo(»,h)erthr«cene
Nflprrttatoiw
2-MetiyhaphMane
Acanaprrihena
Dtbenzofurm
Fluoreoe
Ruorantiene
Pyrene
MehoxycNor
Antimony
Arsenic
Copper
Manganese
Thelum
Zinc

(TOW)
Benzo(a)ar»r»cene
Banzo(b)l)uoranffiene
Benzo(a)pyrene
IriderexusMaflpyrone
Dlb6nzo(ath)antiracone
NapNhalen»
24tetiyln***Mlen«
AcwwpHhww
UKWIZOftlW

Fknrene
Fborentwrie
Pyrene
Meffioxychtor
Anthnony
Arsenic
Copper
Mungenese
Thafunt
anc

(TOW)

Medum
EPC
Value

" 468143
640875
426620
147910
42438
100988
498113
35S888
398113
S83363
1833525
1411478
37714

3.7
46
253
239
0.9
981

468143
540875
426620
147910
42438
100988

355888
398113
683363
1833525
1411478
37714

3.7
46
253
239
0.9
981

Medum
EPC
Units

"9*9
ug*9
"9*9
"9*9
uo*9
"9*9
ugftg
ug*g
"8*9
"9*9
ug*g
"9*8
"8*9
mg*g
mg/kg
mg*B
mg*8
mgftg
mjAg

"8*8
"9*g
"9*9
ugftg
uo*g
ug«g
"8*9
ucykg
"9*9
ug*g
"9*8
"8*9
"9*9
mg*g
mfl*g
mg*g
mg*g
mo*o
mo/Kg

Route
EPC
Value

"•468143
540875
426620
147910
42438
100988
498113
355888
398113
583363
1833525
1411478
37714

3.7
46
253
239
0.9
981

4681*43
540875
426620
147910
42438
100988

365888
398113
583363
1833525
1411478
37714

3.7
46
253
239
0.9
981

Route
EPC
Unto

"9*9
"8*9
"9*9
ug*g
"9*9
ug*g
ucykg
"9*9
"9*9
"9*9
"9*9
ug*g
"0*9
mg*g
mg*9
mg*g
mg*g
mo/kg
mg*g

"9*9
"9*9
ug*g
"9*9
"9*9
"9*9
"9*9
"9*9
"9*8
"9*9
"9*9
"8*9
"9*9
mg*g
mB*g
mg/kg
mg*9
mg*g
mg*g

EPC
Selected

for Hazard
CafcUaSon(l)

. _ . H ....„_..

M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M

Intake
(Cancer)

i.i&ore '
1.2E-OOS
9.8E-006
3.4E-006
9.8E-007
2.3E-006
1.1E-ODS
8.2E-006
9.2E-006
1.3E-005
4.2E-005
3.2E-OOS
8.7E-007
8.5E-008
1. IE-006
5.8E-006
5.SE-006
2.1E-008
2.3E-005

2.9E-004
3.3E-004
2.6E-004
9.0E-005
2.6E-OOS
6.2E-005
3.0E-004
22E-004
2.4E-004
3.6E-004
1.1E-003
8.6E-004
1.8E-005
1.7E-007
6.5E-006
1.2E-005
1. IE-005
4.2E-OOB
4.6E-005

Intake
(Cancer)

Units

mfl*g-day
mg*g-day
mg*97day
mg*(Htay
mg*g )̂ay
molkg ŷ
mgfc^day
mffkfrday
mg*(H)ay
m9*»<lay
mgik̂ day
ing*B-day
mgfcihday
mfl*frd«y
m9*9-day
mgik̂ day
mg*g-day
mglkfrday
mgftg-day

mg«(|Htay
nxjkcrday
mg*9Ktay
mg*ĝ lay
mg*g Ĵay
m9*»day

mg*g-day
mg*g-day
mgkgKlay
mgAtg-day
mcykg l̂ay
mokg-day
mffkg-day
tngikiHlay
mg*̂ day
moAiHay
ms*9^ay
mg*»<)«y

Cancer Slope
Factor

~ 7.3E-001
7.3E-001
7.3E-MXX)
7.3E-001
7.3E*000

-

_
-
-
-
_
-
-

1.5E-MJOO
-
-
-
-

7.3E-001
7.3E-001
7.3E4000
7.3E-001
7.3E-KXX)

-

_
_
-
-
-
-
-

1.5E«000
-
-
-
-

Cancer Slope
Dose Units

mgfcg-day
mgkg-dey
mo/kg-dfly
m9*9<lay
mg*<H)ay
mg/kfrday
mB*8-day
mg*cr*y
ms*(HJ«y
mgkg-day
mgfcgKtay
mg«)H)ay
mgkiHBy
mgik(KlBy
m9*9-d»y
mgikgKlay
mg*(Htey
mg*g^ay
mg*gHlay

ingk̂ dty
mg/kfr4sy
mg*(H)ay
md«<gOay
mg*g<lay
ing*g-day
mgkg-day
mgk(H)ay
mg*g-day
m8*Klay
mg*(hd«y
mgikg-dey
nlg*9^̂ ey
m8*fl̂ *iy
mg*g ŷ
mg*9 *̂iy
mgfcfrday
mg*g )̂ay
mg*gK)ay

Cancer
Rick

7.BEJ306
9.1E-006
7.2E-005
2.SE-006
7.1E-006

-

_
_
_
_
_
-
_

1.6E-006
_
-
_
_

•" ioE«4 ~
2 IE-004
2.4E-004
1.9E-003
6.6E-OOS
1.9E-004

-

_
_
-
_
_
-
-

9.7E-006
-
_
_
-

i&M '"
2.7E-003

(1) Medum-Specfflc(M) or Routa-Specfflc (R) EPC selected for hmzardcafculalon.

-- Cancer Stop* Factor not avaKebkt, twrefors Cancer RMc not calculated.



TABLE 8.8.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

Scenario timeframe: Future
Medium: Building Materials
Exposure Medium: BuBdlng Materials
Exposure Point AOC4-ARC
Receptor Population: Site Workers
Receptor Age: Adult________

Exposure
Route

Ingestlon

Dermal

Chemical
of Potential
Concern

Arock>r-12S4
2,3,7,8-TCDOequlv.
Antimony
Arsenic

(Total)

Aroclof-1254
2,3,7,8-TCODequlv.
Antimony
Arsenic

(Total)

Medium
EPC
value

30000
17

31700
254

30000
17

31700
254

Medium
EPC
Units

ug/kg
ug/kg
mg/kg
mg/kg

ug/kg
ugfl<g
mg/kg
mg/kg

Route
EPC
Value

30000
17

31700
254

30000
17

31700
254

Route
EPC
Units

ug/kg
ug/kg
mg/kg
mg/kg

ug/kg
ug/kg
mg/kg
mg/kg

EPC
Selected

tor Hazard
Calculation (1)

M
M
M
M

M
M
M
M

Intake
(Cancer)

S.4E-OOB
3.1E-009
5.7E-003
4.6E-005

B.4E-005
1.0E-008
6.3E-003
1.5E-004

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day
moykg-day
mg/kg-day

mg/kg-day
mg/Kg-day
mg/kg-day
mg/kg-day

Cancer Slope
Factor

2.0E+000
1.5E+OOS

-
1.5E+000

2.0E4000
1.5E+005

-
1.5E+000

Cancer Slope
Dose Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer
Risk

1.1E-006
4.6E-004

-
e.SE-oos
B.4E-004

1.7E-004
1.SE-003

-
2.3E-004
1.9E-003

2.SE-003
(t) Medlum-Specinc(M) or Roun-Specflc (R) EPC selected tor hazard calculation.

- - Cancer Slope Factor not avalaWe, therefore Cancer Risk not calculated.
N/A-Not Applicable

O
O
U)
01
00



TABLE 8.8.CT
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Exposure
Route

»**•«,

Dermal

Scenario Tfcneframe: Future
Medum: Bulking Materials
Exposure Mfldum: BuMngMataiMs
Exposure Point: AOC4-ARC
Receptor Populalon: Sue Workers
Receptor Age: Adult

Chemical
ofPotenM
Concorn

Aroctor-1254
2,3,7,8-TCDOequlv.
Antmony
Arsenic

(Total)

Anxtor-1254
2,3,7,8-TCDDequlv
Antmony
Arsenic

(Total)

Medum
EPC
Value

5699
3.2

9017
155

5599
3.2

9017
155

•

Medhm
EPC
Units

U9*9
"9*9
mg*g
mgftg

"9*0
uglkg
mgftg
mgfcg

Route
EPC
Value

5599
3.2

9017
155

5599
3.2

9017
155

Route
EPC
Units

"9*9
ugftg
WQrlCJ

rnQrlfQ

"9*g
ug*g
HIQrfCQ

ntQrltQ

EPC
Selected

for Hazard
CalcuWtonO)

M
M
M
M

M
M
M
M

Make
(Cancer)

1.3E-007
7.4E-011
2.1E<04
3.6E-006

3.7E-006
4.6E-010
4.2E-004
2.2E-005

Intake
(Cencer)

Units

•Wkfrday
mokjHlay
mgkg-day
moAa-doy

mg*9-day
mgkg-day
mg*8-day
mg*g-day

Cancer Slope
Factor

2.0E-KMO
1.5E-KW5

-
1.5E4000

20E4000
1.5E-KJ05

-
1.5E+000

Cancer Slope
DoseUnNs

mg*»<lay
mgftgxtay
mgikg-day
mg*!Hl«y

mg*9-<Jay
mg*»<lay
mjfqj-dBy
mo*(Hl«y

Cancer
Risk

2.6E-007
1.1E-005

-
5.3E-006
1.7E-005

7.4E-006
6.8E-006

_
33E-005
1.1E-O04

_ 1.2E-004
(1) MeduivSpe< (̂M)orRou(e-Sp*clt1c(R)EPCse(ectedrorha2»rdc«lcl*iton.

—Cancer Slope Factor not a
N/A* NotApplcabto.

aJtaHe, thereto™ Cancer Risk not calculated.

it*.
O
Ou>
U1
vo



TABLE 8.9.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

o
o
00
0\
o

Scenario Tlmeframe: "Future
Medium: BtlMng Materials
Exposure Medium: Bulking Materials
Exposure Point: AOC2-AOC
Receptor Population Construction Workers
Receptor Age: Adult

Exposure
Route

Ingesion

Dermal

Chemical
of Potential
Concern

Benzo(a)anihracene
Benzo(b)fluoranlhene
Benzo(a)pyrene
lndeno(1.2,3-cd)pyrene
Dibenzo(a,h)an<hracene
Naphthalene
2 Methylnaphlnalene
AcenapMnehe
Dibenzofuren
Fknrene
Fluoranthene
Pyrene
Methoxychlor
Antimony
Arsenic
Copper
Manganese
Thallium
Zinc

(Total)
Benzo(a)anthracene
Benzo(b)fluoranftene
Benzo(a)pyrene
lndeno(t,2,3-cdjpyrene
Dibenzola.hjanthracene
Naphthalene
2-Methytnaphthatene
Acenaphtiene
Dibenzofuran
Fluorene
Fluoranthene
Pyrene
Methoxychlor
Antimony
Arsenic
Copper
Manganese
ThaKurn
Zinc

(Total)

Medium
EPC
Value

1100000
1400000
1100000
300000
90000
320000
1100000
800000
1000000
1600000
3900000
2800000
150000

5.7
84
495
495
1.8

3050

1100000
1400000
1100000
300000
90000
320000
1100000
800000
1000000
1600000
3900000
2800000
150000

5.7
84
495
495
1.8

3050

Medium
EPC
Units

—— "0(1*9 '
"g*g
ug/kg
ug*g
Hg*9
U9*g
ug*g
ug*g
ug/kg
ug*g
ug*g
U9*g
ug*g
mg/kg
mg/kg
mg*g
mg/kg
rng/kg
mg/kg

ug/kg
ug/kg
ugfkg
ug*g
ug*g
ug*g
ug*g
ug/kg
ug*g
U9*g
ug*g
ug/kg
ug*g
mg/kg
mg*g
mo/<g
mg*g
mg*g
mg*g

Route
EPC
Value

1100000
1400000
1100000
300000
90000
320000
1100000
800000
1000000
1600000
3900000
2800000
15DOOO

6.7
84
495
495
18

3050

1100000
1400000
1100000
300000
90000
320000
1100000
800000
1000000
1600000
3900000
2800000
150000

57
84
495
495
18

3050

Route
EPC
Units

US/kg
ug*g
ufl*g
ug/kg
ug*g
ui)/kg
ug/kg
uffkg
ug*g
ug*g
ug*g
ug*g
"B*g
mg*g
mg*g
mg/kg
mg*g
mg*g
mg^g

ug*g
ug*g
ug*g
uoikg
ug*g
ug*g
ug*g
ug*g
ug*g
ug*g
ug*g
ug/kg
ug/kg
mg*g
mg*g
mg*g
mg/kg
mg/kg
rng/kg

EPC
Selected

for Hazard
Calculation (1)

.... -__M ___...

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

Intake
(Cancer)

~~ 1.9E1005
24E-005
19E-005
5.1E-006
15E-006
5.4E-006
19E-005
14E-005
17E-005
27E-005
66E-005
48E-005
26E-006
9.7E-008
1.4E-006
84E-006
84E-006
31E-fX)8
5.2E-005

3.1E-005
4.0E-005
3.1E-005
8.6E-006
2.6E-006
92E-006
3 IE-005
23E-005
2.9E-005
46E-005
1 1E-004
8.0E-005
33E-006
13E-008
55E-007
11E-006
1 1E-006
40E-009
67E-OOB

Intake
(Cancer)

Units

. mg/kg^ay
mgAcg l̂ay
mg*g-<tay
mg*g-day
mgAg-day
mg/kg-day
mg*gjlay
mg&g-day
mgA(g-day
mg*g-day
mo/kg l̂ay
mg/kg-day
mg/kg-day
mg/kg-day
mg*g-doy
mg/kg t̂ay
mg/kg l̂ay
mg/kg/tey
mg/kg-day

mg*g l̂ay
mg/kg-day
mg*g )̂ay
mg/kSHtey
mg*g^ay
mg*g t̂ey
mg/kp t̂ey
mg/kg-day
mgtog-day
mg/kg-day
mg/kg-day
mg*g^y
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-oay
mg/kg-day
mg*g-day
mg/kg-day

Career Slope
Factor

"" 7.3E-001
7.3E-001
7.3E+000
7.3E-001
7.3E+000

-
_
-
-
-
_
-
_
-

15tHX»
_
-
-
-

7.3E-001
73E-001
7.3E*000
73E-001
73E4000

-
-
-

-

-
-

15E*000
-
-

Cahcer Slope
DOse Units

mg*9-day
mg/kg-day
mg/kg-day
mg*g-day
mg*g-day
mg*g-day
mg/kg-day
wg/kg-day
mo/kg-day
mg4<g-day
mgkg-day
mgtoĵ oay
mg*g îay
mg*(HJay
mg*g-day
mgikg-day
mg/kg-day
mg/kg-day
mg*g-day

mg*g-dey
mg*g-day
mgftg-day
moAg-day
mgikg-day
mg*g-day
mg*g-day
mg/kg-day
mg/kg-day
mg/kg-day
mg*g-day
mg/kg-day
mg*g-day
mg/kg-day
mg*g-day
mg*g-day
mgikg-day
mg/kg-day
mg/kg-day

Cancer
Risk

~T.4l3S5-
1.7E-005
1.4E-004
37E-006
1.1E-005

_
_
_
_
_
_
_
_
_

21E-006
_
_
_

""ISE-SH"
"~Z.3E-B65"

2.9E-005
2 3E-004
63E-006
19E-005

_
_
_
_
_
_
_
-
_

8 3E-007
_
-
_
-

3 IE-004 '
II 4.9E-004

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculator!

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated.
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Exposure
Route

Ingestlon

Dermal

TABLE 8.9.CT
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario TffieSSneV FUuna
Medkn: Bulking Materials
Exposure Medkni: BuMng Materials
Exposure PoM AOC2-ADC
Receptor PopuMon: Constwflon Workers
ReceptorAgKjUu|_ _ ___

Chemical
ot Potential
Concern

Benzofajanfirawne™ " ~
B«nzo(b)lluonntmw
Benzo(e)pyrene
lndeno(1.2,3-c<J)pyrene
Dttwizo(a.h)anlhmcene
Naphthalene
2-MelhylnapMhalene
AcenapMhene
Dibanzofuran
Fluorane
Fkjoranthene
Pyrene
MetwxycHof
Antimony
Arsenic
Copper
Manganese
Thalum
Zinc

(Total)
Benzo(a)aiitt v acsne
DenzofbJfluorBfrinana
Benzo(a)pyrene
(f»oo(1,2,3-cd)pyrene
Dftenzo(ft,h)H H I acana
Naphthalene
2-Metiytaphtwlene
Acenaphhane
Diberaofuran
Fluorane
Fmorarthene
Pyrene1

Metwxychtor
AMmony
Arsenic
Copper
Manganese
Thalum
ZtK

(ToW)

Medum
EPC
Value

461,31 -- --•-
540875
426620
147910
42438
100988
498113
355888
398113
583363
1833525
1411478
37714

3.7
46
253
239
0.9
981

468143
540879
426620
147910
42438
100988
498113
355888
398113
583363
183352$
1411478
37714

3.7
46
253
239
0.9
981

Medun
EPC
Units

"8*9
"9*9
us*g
"9*9
ugfcg
"8*9
UB*S
ug*8
"9*8
"9*9
"8*0.
ugikg
ugikg
mglkg
mg*s
mgfcg
mglko.
m0*<g
mglkg

ugikg
"9*9
"9*9
"9*8
"9*9
"9*8
"9*9
"9*8
"8*8
"9*8
"9*8
"8*8
"8*8
mg/kg
mgfkg
mglkg
mglkg
mglkg
mglkg

Route
EPC
Value

468143
540875
426620
147910
42438
100988
498113
355888
398113
583363
1833525
1411478
37714

3.7
46
253
239
0.9
981

468143
540875
426620
147910
42438
100988
498113
355888
398113
583363
1833525
1411478
37714

3.7
46
253
239
0.9
981

Route
EPC
Units

ugikg
ug/kg
"9*0
"9*8
"9*8
"8*9
ugikg
"8*8
"9*9
ugikg
"9*8
"8*9
"8*8
mg*9
mg*g
ms*S
mglkg
mglkg
ms*8

"8*8
ugikg
ug*S
"8*8
ugikg
"8*9
ug*g
"8*8
ug*Q
ugikg
"8*8
"8*8
"8*8
mglkg
mgfcg
mglkg
mg*8
mg*g
mg*g

EPC
Selected

(or Hazard
Calculation (1)

... .B . . . . . . . .

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

Intake
(Cancer)

sMsal""
9.2E-006
7.3E-006
2.5E-006
7.2E-007
1.7E-006
8.5E-006
6.1E-006
6.8E-006
9.9E-006
3.1E-005
2.4E-005
6.4E-007
63E-008
7.8E-007
4.3E-008
4.1E-006
1.SE-008
1.7E-005

1.3E-005
1.SE-OOS
1.2E-005
4.2E^06
1.2E-006
2.9E-006
1.4E-006
1.0E-005
1.1E-005
1.7E-005
5.2E-005
4.0E-005
8.3E-007
81E-009
3.0E-007
6.6E-007
5.3E-O)7
2.0E-009
2.2E-008

Intake
(Cancer)

Units

rngSpay"
moAg-dsy
mg*9 )̂ay
mo^day
m9*g-day
mjikgKiay
mgkgKtay
mg*!Htay
mg*g<lay
tnglkg^ay
mglkĝ lay
mglkiHlay
mgikg-day
mgHtfl-day
ms*(H*̂
mgikĝ lay
mg*(Htay
mgkgOay
mg*(H)ay

mg*(HJay
mg*jhday
mgkg ŷ
mgftg-day
mg*lHtay
mgikĝ Jay
mg*8-day
mg*8^day
mg*g-day
moAg-day
mgkp^day
mgikiHlay
m8*»<l8y
mg/kfrday
maka***
mgikô day
m8*9 Ĵay
m9*9 *̂>y
mgikg-day

Cancer Slope
Factor

7.3E-001
7.3E-001
7.3E-MXW
7.3E-001
7.3E-KXX)

-

_
-
-
-
-
-
-

1.5E+000
-
-
-
-

7.3E-001
7.3E-001
7.3E-HXX)
7.3E-001
7.3E«000

-
_
-
-
_
-
-
-
-

1.5E-KBO
_
-
-
- •

Cancer Slope
Dose Units

mgikgKlay
ma*(H<«y
mglkBKlay
mgfcjHtay
mglkĝ 1ay
mgikiHlay
mg*ig-day
mgAa-day
tng**day
mg*gxtay
maik(K)ay
mglkgKtay
moAiHay
tngkgKfcn'
mg%day
mgik(H«y
mg*g-day
mgfcg-day
mg*d^day

mg*g t̂ay
mo*(Hiay
mgikflxlay
mgikg-day
mglkfrOay
mgfcthdey
mpAg^
ma*(r*y
mgikg-day
mg/k(Hlay
mglkthday
mgikfrday
mgikgKJay
mgftfHlay
mgikĝ y
mgikg f̂ay
mgAg-day
mg*a-day
mg/kg-day

Cancer
Risk

53E-006
6.7E-006
53E-005
1.8E-006
5.3E-006

12E-006

HE-005
89E-005
3.1E-006
89E-006

4.6E-007

12EJ004
2.0E-004

(1) Medkm-Spedflc(M) or Route-Speefflc (R) EPC setocled for hazard catenation.

-- Cancer Stooe Factor not avUtaUe, tiensfore Cancer Rttk not catenated.



TABLE 8.9.RME
CALCULATION OP CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Tlmeframe: Future
Medium: Bunding Materials
Exposure Medium: Building Material!
Exposure Point AOC4-ARC
Receptor Population: Construction Workers
Receptor Age: Adult ___

Exposure
Route

In069tfon

Dermal

Chemical
of Potential

Concern

Arodor-12S4
2,3,7,8-TCDOequK/.
Antimony
Arsenic

(Total)

Arodor-1264
2.3,7,8-TCDDequlv
Antimony
Arsenic

(Total)

Medium
EPC
Value

30000
17

31700
254

30000
17

31700
254

Medium
EPC
Units

ug/kg
ug/kg
mg/kg
mg/kg

ug/kg
ugftg
mg/kg
mg/kg

Route
EPC
Value

30000
17

31700
254

30000
17

31700
254

Route
EPC
Units

ug/kg
ug/kg
mg/kg
mg/kg

ug/kg
ug/kg
mg/kg
mg/kg

EPC
Selected

for Hazard
Calculation (1)

M
M
M
M

M
M
M
M

Intake
(Cancer)

5.1E-007
2.9E-010
546-004
4.3E-OOB

9.2E-007
1 IE-010
7.0E-005
1.7E-008

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer Slope
Factor

2.0E+000
1.5E+005

-
1.5E+000

2.0E+000
1.SE+005

-
1.SE+000

Cancer Slope
Dose Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

......__.......

Cancer
Risk

1.0E-008
4.3E-005

-
6.9E-006
STE-bOS "

1.8E-008
1.7E-005

-
2.SE-006
2iE-OS5
7.2E-005

(1) Medium-Specific (M) or Route-Specific (R) EPC selected tor hazard calculation.

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated.
N/A-Not Applicable.
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TABLE810RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Timeframe: Future
Medium Surface Water
Exposure Medium: Surface Water
Exposure Point: AOC5-DSM
Receptor Population: Residents
Receptor Age: Adult

Exposure
Route

Ingestion

Dermal

Chemical
of Potential

Concern

Arsenic
Manganese

(Total)
Arsenic
Manganese

(Total)

Medium
EPC
Value

0569
1.19

0569
1.19

Medium
EPC
Units

mg/l
mg/l

mg/l
mg/l

Route
EPC
Value

0.569
1.19

0569
1.19

Route
EPC
Units

mg/l
mg/l

mg/l
mg/l

EPC
Selected

for Hazard
Calculation (1)

M
M

M
M

Intake
(Cancer)

23E-005
4.9E-005

1 id-005
2.3E-005

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day

Cancer Slope
Factor

1.5E+000

1.5E+000
-

Cancer Slope
Factor Units

mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day

Cancer
Risk

3.5E-085

s.Si-brJs
leE-bds

-
1.6E-505

fCf AURiSKliSROSS ALL PATH\A/lys|| ": 5 ii-ods
(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated
NSA - Not Applicable
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TABLE8.10RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario TimefraiSe: Future
Medium: Surface Water
Exposure Medium: Surface Water
Exposure Point: AOC6-RR
Receptor Population: Residents
Receptor AgS: Adult

Exposure
Route

Ingestion

Dermal

Chemical
of Potential

Concern

Aluminum
Antimony
Arsenic
Copper
Manganese
Thallium
Vanadium

(Total)
Aluminum
Antimony
Arsenic
Copper
Manganese
Thallium
Vanadium

(Total)

Medium
EPC
Value

" "5.31 ~ '
0.0057
0.02
0.249
0.101
0.005
0.0188

2.31
O.D057
002
0249
0101
0005
00186

Medium
EPC
Units

mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

Route
EPC
Value

231
00057
0.02
0.249
0.101
0005
0.0186

231
00057

0.02
0249
0.101
0.005
0.0186

Route
EPC
Units

mg/1
mg/l
mg/l
mg/I
mg/l
mg/l
mg/l

mg/l
mg/l
mg/l
mg/l
mg/t
mg/l
mg/l

EPC
Selected

for Hazard
Calculation (1)

M
M
M
M
M
M
M

M
M
M
M
M
M
M

Intake
(Cancer)

95E-OOS
23E-007
8.2E-007
1.0E-005
4.1E-006
2.1E-007
7.6E-007

4.4E-O05
11E-007
3.8E-007
47E-006
19E-006
95E-008
35E-007

Make
(Cancer)

Units

mg/ko-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer Slope
Factor

1.5E+000

-
-
—

:
1.5E*000

-
-
-
~

Cancer Slope
Factor Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer
Risk

1 2E-OTJ6

-
-

*=mm"—
57E-007

-
-

.

-=rr=-=g=j=r

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation
TOTAL RJSK ACROSS ALLFATHWAYS[[~J 8E-006' ^

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated.
N/A - Not Applicable
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TABLE811RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario fimeframe: Future
Medium Surface Water
Exposure Medium: Surface Water
Exposure Point: AOC5-DSM
Receptor Population: Residents
Receptor Age: Child_____

Exposure
Route

Ingestion

Dermal

Chemical
of Potential

Concern

Arsenic
Manganese

(Total)
Arsenic
Manganese

(Total)

Medium
EPC
Value

0.569
1.19

0569
1.19

Medium
EPC
Units

mg/l
mg/1

mg/1
mg/l

Route
EPC
Value

0569
1.19

0.569
1.19

Route
EPC
Units

mg/l
mg/l

mg/l
mg/l

EPC
Selected

for Hazard
Calculation (1)

M
M

M
M

Intake
(Cancer)

2.8E-005
58E-005

44E-006
93E-006

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day

....... -fQffi

Cancer Slope
Factor

1 5E+000

1.5E+000
-

L RISK ACROSS

Cancer Slope
Factor Units

mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day

Alt PATHWAYS

Cancer
Risk

42E-005

~ 4.2E-63S
67E-006

-
6.7E-006
48E-005

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated.
N/A - Not Applicable
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TABLE8.11.RME
CALCULATION OF CANCSR RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

ScinaHbTimeffimef Future
Medium: Surface Water
Exposure Medium: Surface Water
Exposure Point: AOC 6 - RR
Receptor Population: Residents
Receptor Age: Child ___

Exposure
Route

ingestion

Dermal

.

Chemical
of Potential

Concern

Aluminum
Antimony
Arsenic
Copper
Manganese
thallium
Vanadium

(Total)
Aluminum
Antimony
Arsenic
Copper
Manganese
Thallium
Vanadium

(Total)

Medium
EPC
Value

2.31
0.005?
0.02
0.249
0101
0.005
0.0188

2.31
o.oosr
0.02
0249
0101
0.005
0.0166

Medium
EPC
Units

mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

mg/l
mg/l
mg/l
mg/l
mg/l
mg/t
mg/l

Route
EPC
Value

2.31
0.0057

0.02
0.249
0.101
0.005
0.0186

2.31
0.0057
0.02
0.249
0101
0.005
0.0186

Route
EPC
Units

mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

EPC
Selected

for Hazard
Calculation (1)

- --- M
M
M
M
M
M
M

M
M
M
M
M
M
M

Intake
(Cancer)

1.1E-004
28E-007
98E-007
1.2E-005
49E-008
25E-007
9.1E-007

1.8E-005
44E-008
1 86-007
19E-006
7.9E-007
39E-008
15E-007

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer Slope
Factor

1.5E+000

-
-
-

-
-

1.5E+000
-
-
-
—

Cancer Slope
Factor Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer
Risk

15E-006

-
-
-

"1 .51-006"
-
-

23E-007
-

-

-=5maoT

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
TOTAL RISK ACROSS ALL pATHWAYs|L_i7E-ww

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated.
N/A - Not Applicable.
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TABLE812.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE, NEW JERSEY

Scenario fimetrame: "Future
Medium: Sediment
Exposure Medium: Sediment
Exposure Point AOC5-D8M
Receptor Population: Residents
Receptor Age: Adult_____

Exposure
Route

Ingestton

Dermal

Chemical
of Potential
Concern

8enzo(a)anthracene
Benzo(b)fluoranthene
Benzo(a)pyrene
mdeno(1.2,3-cd)pyrene
Aioclor-1254
Arsenic

(Total)
Benzo(a)antriracer1e
Benzo(b)nuoranthene
Benzo(a)pyrene
lhdeno(1,2,3-cd)pyrene
Aroclor-1254
Arsenic

(Total)

Medium
EPC
Value

300
730
300
220
470
4030

300
73d
304
220
470
4030

Medium
EPC
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

Route
EPC

Value

... -3J5---

730
300
220
470
4030

300
730
300
220
470
4030

Route
EPC
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

EPC
Selected

(or Hazard
Calculation (1)

...... _ M._._ .........

M
M
M
M
M

M
M
M
M
M
M

Intake
(Cancer)

98E-009
23E-OOB
96E-009
7.0E-009
1.5E-008
1.3E-004

32E-008
77E-008
32E-008
2.3E-008
5.3E-008
98E-005

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day
mg/kg-day
mgfltg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer Slope
Factor

7.3E-001
73E-001
73E+000
7.3E-tX)1
2DE+000
15E+000

7.3E-001
73E-001
7.3E+000
7.3E-001
2.0E+000
1.5E+000

Cancer Slope*
Dose Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Total Risk Across All Exposure Pathways

Cancer
Risk

" 7.0E409
17E-008
70E-008
5.1E-009
30E-008
1.BE-004
1.8E-004
2.3E-008
56E-008
2.3E-007
17E-008
1.1E-007
1.5E-004
1.5E-004
3.4E-004

(1) Medlum-Specltte (M) or Route-Specific (R) EPC selected (or hazard calculation.

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated
N/A- Not Applicable
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TABLE 8.12.CT
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Timeframe: Future
Medium: Sediment
Exposure Medium: Sediment
Exposure Point AOCS-DSM
Receptor Population: Residents
Receptor Age: Adult

Exposure
Route

igestion

}ermal

Chemical
of Potential

Concern

Benzo(a)anthracene
Benzo(b)fiuoranttiene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Aroclor-1254
Arsenic

(Total)
Benzo(a)anthracene
Benzo(b)fluoranthen«
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Aroclor-1254
Arsenic

(ToW)

Medium
EPC
Value

300
407
300
220
387
1917

300
407
300
220
387
1917

Medium
EPC
Units

ug/kg
ug/k9
ug/kg
ug/kg
ug/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

Route
EPC
Value

300
407
300
220
387
1917

300
407
300
220
387
1917

Route
EPC
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

EPC
Selected

for Hazard
Calculation (1)

M
M
M
M
M
M

M
M
M
M
M
M

Intake
(Cancer)

3.6E-009
4.9E-009
3.6E-009
2.6E-009
46E-009
2.3E-005

1.2E-008
1.6E-008
1.2E-008
8.9E-008
1.7E-008
1.8E-005

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer Slope
Factor

7.3E-001
7.3E-001
7.3E+000
7.3E-001
2.0E+000
1.5E+000

7.3E-001
7.3E-001
7.3E+000
7.3E-001
2.0E+000
1.5E+000

Cancer Slope
Dose Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Total Risk Across Ail Exposure Pathways

Cancer
Risk

26E-009
3.8E-009
2.6E-008
1.9E-009
9.3E-009
3.SE-005
3.5E-005
8.8E-009
1.2E-008
8.8E-008
65E-009
3.4E-008
2.7E-005
2.7E-005
6.1E-005

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated.
N/A-Not Applicable,
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TABLE812.RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Ttonerrame: Future
Medium: Sediment
Exposure Medium: Sediment
Exposure Point: AOC «. RR
Receptor Population: Resident*
Receptor Afle: Adult

Exposure
Route

ingestlon

Dermal

Chemical
of Potential
Concern

Arsenic
Copper

(Total)
Arsenic
Copper

(Total)

Medium
EPC
Value

2200
3560

2200
3560

Medium
6PC
Units

mg/kg
mg/kg

mg/kg
mg/kg

Route
EPC
Value

2200
3560

2200
3560

Route
EPC
Units

mg/kg
mg/kg

mg/kg
mg/kg

EPC
Selected

for Hazard
Calculation (1)

M
M

M
M

Intake
(Cancer)

7.0E-005
1 1E-004

6.3E-005
2&E-005

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day

Cancer Slope
Factor

15E+000
-

15E+000

Cancer Slop*
OoseUnltk

mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day

Total Risk Across All Exposure Pathways

Cancer
Risk

1 1E-004
-

I.ie-o34
SOE-Offe

-
~~8.0E-6<J5 ~~

i9E-6fJ4
(1) Medium-Specific (M) or Route-Specific (R) EPC selected tor hazard calculation

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated.
N/A- Not Applicable.
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TABLE8.12.CT
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Tlmeframe: Future
Medium: Sediment
Exposure Medium: Sediment
Exposure Point AOC6-RR
Receptor Population: Residents
Receptor Age: Adult ___

Exposure
Route

Ingeatton

Dermal

Chemical
of Potential
Concern

Arsenic
Copper

(Total)
Arsenic
Copper

(Total)

Medium
EPC
Value

450
1573

450
1573

Medium
EPC
Units

mg/kg
mg/kg •

mg/kg
mg/kg

Route
EPC
Value

450
1673

450
1573

Route
EPC
Units

mg/kg
mg/kg

mg/kg
mg/kg

EPC
Selected

for Hazard
Calculation (1)

M
M

M
M

Intake
(Cancer)

5.4E-006
19E-OOS

4.2E-OOB
4.9E-008

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day

mg/kg-day
mg/kg^ay

Cancer Slope
Factor

1.5E4000
-

1.5E+000
-

Cancer Slope
Dose Units

rog/kjHlay
mg/kg-day

mg/kg-day
mg/kg-day

Cancer
Risk

8.1E-006
-

8. IE-008
6.3E-006

-
6.3E-008

Total Rtek Across AB Exposure Rathways|| 1.4E-005
(1) Medium-Speclflc (M) or Route-Speenc (R) EPC selected for hazard calculation.

— Cancer Slope Factor not available, therefore Cancer Risk not calculated.
N/A- Not Applicable.
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TABLE813RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE, NEW JERSEY

Scenario Timeframe: Future
Medium: Sediment
Exposure Medium: Sediment
Exposure Point: AOC 5 - DSM
Receptor Population: Residents
Receptor Age: Child

Exposure
Route

ingestion

Dermal

Chemical
of Potential

Concern

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Aroclor-1254
Arsenic

Beftzo(a)anthracene
Benzo(b)fluoranthene
Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Aroclor-1254
Arsenic

(Total)

(Total)

Medium
EPC
Value

300
730
300
220
470
4030

300
730
300
220
470
4030

Medium
EPC
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

Route
EPC
Value

730
300
220
470
4030

300
730
300
220
470
4030

Route
EPC
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

(1) Medium-Specific (M)or Route-Specific (R) EPC selected for hazard calculation.

EPC
Selected

tor Hazard
Calculation (1)

......... _M ..........

M
M
M
M
M

M
M
M

M
M
M

Intake
(Cancer)

23E-008
5.5E-008
2.3E-008
1.7E-008
3.5E-008
30E-004

2.3E-008
S.7E-008
2.3E-008
1.7E-008
3.9E-008
7.3E-005

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer Slope
Factor

73E-001
7.3E-001
73E-KWO
73E-001
2.0E+000
15E*000

73E-001
7.3E-001
7.3E<«»
7.3E-OOt
2.0E+000
15E+000

Cancer Slope
Dose Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer
Risk

18E-008
40E-008
16E-007
12E-008
71E-008
45E-004
4.5E-004
1.7E-008
42E-008
17E-007
13E-008
79E.008
HE-004
HE-004

~ 55E-004

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated.
N/A - Not Applicable
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TABLE 8.13.CT
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Timeframe: FuSir*
Medium: Sediment
Exposure Medium: Sediment
Exposure Point AOC5-DSM
Receptor Population: Residents
Receptor Age: Child

Exposure
Route

Ingestion

Dermal

Chemical
of Potential

Concern

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Arodor-1254
Arsenic

(Total)
Benzo(a)anthraeene
Benzo(b)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Aroclor-1254
Arsenic

(TotaO

Modiurn
EPC
Value

300
407
300
220
387
1917

300
407
300
220
387
1917

Medium
EPC
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

Route
EPC
Value

300
407
300
220
387
1917

300
407
300
220
387
1817

Route
EPC
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

EPC
Selected

for Hazard
Calculation (1)

.._..... „...-... -

M
M
M
M
M

M
M
M
M
M
M

Intake
(Cancer)

" 2.3Efl08 '
3.1E-008
2.3E-O08
1.7E-008
29E-008
1.4E-004

2.3E-008
3.2E-008
2.3E-O08
1.7E-008
3.3E-008
3.5E-005

(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer Slope
Factor

7.3E-001
7.3E-001
7.3E+000
7.3E-001
2.0E+000
1.5E+000

"7.51-001 "
7.3E-O01
7.3E+000
7.3E-001
2.0E+000
1.5E+000

Cancer Slope
Dose Units

mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

~ mg/kg^day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day
mg/kg-day

Cancer
Risk

1.6E-008
2.2E-008
1.6E-007
1.2E-008
5.8E-008

_2.2E-004_

"~~~i.7&am """
23E-008
17E-007
1.3E-008
8.5E-008
5.2E-005
5.2E-005
2.7E-004

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated.
N/A-Not Applicable.

O
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TABLE813RME
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Timeframe: Future
Medium: Sediment
Exposure Medium: Sediment
Exposure Point: AOC8-RR
Receptor Population: Residents
Receptor Age: Child __

Exposure
Route

Ingestion

Dermal

Chemical
of Potential

Concern

Arsenic
Copper

(Total)
Arsenic
Copper

(Total)

Medium
EPC
Value

2200
3560

2200
3560

Medium
EPC
Units

mg/kg
rag/kg

mg/kg
mg/kg

Route
EPC
Value

2200
3560

2200
3560

Route
EPC
Units

mg/kg
mg/kg

mg/kg
mg/kg

EPC
Selected

for Hazard
Calculation (1)

M
M

M
M

Intake
(Cancer)

1.7E-004
2.7E-004

4.0E-005
21E-005

Intake
(Cancer)

Units

mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day

Tola

Cancer Slope
Factor

1.5E+000
-

1.5E+000
-

Risk Across All E

Cancer Slope
Dose Units

mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day

xposure Pathways

Cancer
Risk

25E-004
-

2.6E-004
5.9E-005

-
5.9E-005

3.1E-004
(1) Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated.
N/A - Not Applicable.

o
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TABLE 8.13.CT
CALCULATION OF CANCER RISKS
CENTRAL TENDENCY EXPOSURE

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Medium: Sediment
Exposure Medium: Sediment
Exposure Point AOC6-RR
Receptor Population: Residents
Receptor Age: Child______

Exposure
Route

Ingestton

Dermal

Chemical
of Potential
Concern

Arsenic
Copper

(Total)
Arsenic
Copper

(Total)

Medium
EPC
Value

480
1573

450
1573

Medium
EPC
Units

mg/kg
rug/kg

mg/kg
mg/kg

Route
EPC
Value

450
1573

450
1573

Route
EPC
Unto

rng/kjj
mg/kg

mg/kg
mg/kg

EPC
Selected

for Hazard
Calculation (1)

M
M

M
M

Intake
(Cancer)

3.4E-005
1.2E-004

8. IE-008
9.4E-006

Intake
(Cancer)

Unto

mg/kg-day
mg/kg-day

mg/kg-day
mg/kg-day

Cancer Slop*
Factor

1.SE+000
-

1.6E+000
-

Cancer Slope
Dose Units

mg/ka-day
mg/kg-day

mg/kg-day
mg/kg-day

Total Risk Across AH exposure Pathways

Cancer
Risk

8.1E-005
-

5.1E-005
12E-005

-
1.2E-005
6.3E-005

(1) Medlum-SpeclDc (M) or Route-Specltfc (R) EPC selected for hazard calculation.

- - Cancer Slope Factor not available, therefore Cancer Risk not calculated.
N/A-Not Applicable.
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TABLE t.1.RME
SLMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC>

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREV&1.E, NEW JERSEY

ScS

SuftnWiMr

attain*

M«Un

Suite* Sol

SonuWMr

Stdhw*

E^otur.
PoM

AOC1-HROO

AOC1-HROO

AOCI-HRDO

DMMi
AncfcM24l
Anctar-1264
Andor-1200
Atirfnun
Anknony
Aiurte
C»**m
Copfw
Mmgmu
MeW
Star
Thrffcm
VMdbm

(ToW

VtnlCHoriih
AnMony
Arwnlc
CMknbn
Copp»
Mnon»
McM

(T«*

AMkmxiy
Arurfe
Coppw
M»V"tl»
TMum

(ToUl)

tagMkn

B8EXXW
97E-008
87E-008
7.3E-009

-
-

4 IE-007
-
-
-
-
-
-
-

6.3E-007

20E-008
-

36E-007
-
-
-
-

37E-007

-
1.7E40C

-
-
-

I.7E-006

lAIMidha

IntaWlon

-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-

-
-
_
-
-
-

roMRMAc
idAIEnpov

DHiml

2.6E-008
3SE-007
3IE«P8
26E-008

-
-

3.1E007
-
-
-
-
_
-
-

7.4E-007

2.8E-009
-

8.3E-008
-
-
-
-

8.9E-OOB

-
4.7E-OM

-
-
-

4.7E-008
XMtttdHI
jntRoult*

RoduToW

3.5E-OOI
4.SE-007
4.0E-008
33E-008

-
-

7JE-007
-
-
-
-
_
-
-

13E-OOS

23E-006
-

J8E-007
-
-
-
-

38E-007

-
22E-005

-
-
-

2.1E-005

2.JE-OOS _

DWiMn
Ametoc-1248
Arodot.|2M
AradoM2«0
AJunbum
Antmeiny
ARM*
C«**m
CapfW
Mmgmm
McM
Star
TMkim
Vmdum

(ToW)

VtnylChkxid.
AKknony
AnMk
C«*i*m
Copptr
Mngmw
McW

(ToM)

Antmony
Aiwfc
O*pir
MngmM
TMkm

(T«*l)
1

TJ£!£«

oWHurtlndmAl

hg«oan

1.4E-004
.

2.8E-003
_

88E-004
B IE-004
t. IE-002
27E-004
86E-004
1.IE-003
9JE-004
3.4E404
e.<E4XM
6.6EJM4
t.lE>002

-
74E-004
BOE-003
6 IE-004
9JE-004
1.3E-003
8-2E«»
ME-002

84E-003
44E-001
KE-002
10E-002
5.7E-003
4.8E-OOI

tonAIMK

MlMon

_
-
-
_
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-

-
-
-
-
-
-

MnlAIE»p<

Dmnil

3AE-004
-

8K-003
-

2.IE-004
1.3E-004
80E-003
88E-004
1.<E-004
2.8E-004
(.IE-006
9.0E-006
2 IE-004
I4E-004
l«-002

-
14E-008
I.8E-004
• 4E-OM
I.7E-006
246006
1. IE-004
3.4E-004

5.8E-004
12E-OOI
I.8E-003
S.IE-004
6JE-004
liE-001

nuntRoutot

RoulKToM

6.0E-004
-

IJE-002
_

I.1E-003
• 4E-004
HE-002
2.(E-004
I.1E-004
ME-003
40E-004
4.6E-004
HE-003
88E-004
S.7E-002

-
79E-004
(2E-003
82E-004
84E-004
13E-003
82E-002
74E-002

70E-003
6.8E-OOI
1. IE-002
1. IE-002
67E-O03
80E-001
7.1E«)1

o
o
OJ

Ul



TABLE 0.1 .RME
SUMMARY Of RECEPTOR RISKS AND HAZARDS FOR COPCl

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVIUE, NEW JERSEY

to Ttndtuni: CtnM tat Man
RoraptorPopuWIon: Aral RMUmtt (TretpllMn
R«e«ttorAB«: Youm (12-17 yura)

o
o
u>
-J

MMUm

Sol

Bddhg
MltalMl

SufteiWltar

Swfcwt

E*>ow
Mwjhjni

Surfic.Sn!

Bridng
M«t«rith

SurhctWMw

SMmrt

Eiqiotura
PoH

AOC2-AOC

AOC2-AOC

AOC2-AOC

AOC2-AOC

Chemteil

BmoMwHnMM
Bwixo(l))fluonfithMM
BmaXDpyraM
kid«no<t.2,3-cd)pyr">«
M»nn(i,li)«byic<m
AMrtn
DMMrin
M t̂boxycMor
Awdor-1248
Arodor-1260
2,3.7.8-TCDDequlv.
Artfenony
Amrtc

(ToUJ)

BmaMwllinKWM
Bmotbthonnthm
B«nz<!<l)pyra«
IndnxKU.iKallwnni
DftwoxKi ,h)MthriccfM
NiphthriMM

Mwttoftnm
Huorant
nmntham
Pyren*
MMtwitychtor
Antimony
Anwle
CORMr

MiagnMW
Tlalum
Zhe

(ToW)

Vinyl CNoifcfe
AnUiwny
Ar»nte
M<l!flg!liM

Thakn
(Totnl)

B«n(»pyrane
McthoxycNor
Arunlo

(Tot.1)

,̂ R*

l̂ «on

7.9E-008
1. IE-007
7.4E-007
4.SE-OCW
I.«E-008
35E-006
t.Oe-OOB

-
3.5E-007
2«E-ooe
2.4E-007

-
126-005
UE-005

< IE-DOT
5.2E-OM
4.IE-005
1.1E4XM
3.4E-00)

-

„
-
_
_
-
-
-

S.4E-007
_
-
_
-

S.SE-OOS

4.8E-OOe
-

I.8E-006
-
-

t.8E-ob«

4.4E-007
-

5.2E-005
s.JE-ibs

Mutation

-
-
-
-
-
-
_
-
-
_
-
-
-
-

_
-
-
-
-
-

_
-
_
_
-
-
-
_
-
-
_
-

-
-
-
-
-
-

_
-
_
-

OemMl

2.«E-007
3.7C-007
2.5E-000
1.5E-007
2.8E-007
98E-006
1.5E-007

-
1.2E-OM
81E-006
l.tE-007

-
85E-008
t.SE-OOS

1.4E-005
1.7E-005
1.4E.004
3.7E-CKX
1.1E-006

-

_
-
_
_
-
-
-

4.9E-007
-
-
_

-
1.BE-004

84E-008
-

j.iE-ooe
-
-

3.9E-008

S.4E-007
-

1.5E-006
i.«E4M

Total RMlAcronlMedtal
TotU RM< Acnm Al Mxta ind Al Expotcn Roulx

Eio^otura
RoutHToHI

3.4E-007
48E-007
3.2E-006
20E-007
3.7E-007
12E-007
2.1E-007

-
1.8E-OM
I2E-007
4.2E-007

-
2.2E-009
2.BE-005

1.8E-005
2.2E-OOS
1.8E-004
4.8E-008
1.4E-OOS

-

_
-
_
-
-
-
-

1. IE-008
-
-
_
-

2.4E-004

5.4E-008
-

1 1E-008
-
-

I.9E-000

88E-007
-

8.7E-005
8.8E-005

J.3E-004

Chxnlcil

B«nzo<i)nillnc«»
99MnQMIomnth6M
BtnndMireM
lnd«™)(l,2,l<!d)pyr«M
n»nio(i,li)»illncm
AMrti
DMdrki
UflthoxycNor
Atodor-1248
An>dor-t2N
2,37.«-TCDDequ(v.
AnUnraiy
Amric

(TOUI)

B«i>o(i)»iltnem
BmiKbMuonnthem
BnaXDmnM
hidarw(t.2,3-cd)pyi»™
Ot»rao{*,li)>ntlnc«n«
•̂pIMUlMIt

Dtoennftnui
Ffcnnrw
Fkimnthww
Pyrem
MMhoivcMor
Arttnony
Annfe
Coppw
Ming«»w
TMtim
OK

(Tohl)

VtaylCMoride
Artlmony
Arawfc
M«ngmm«
Thdkm

(TotiO

B«ao(i)pynfw
MMhoxycWor
Amnlc

(Totrt)

Noo-Clrdnoowlc HWrdOuoHert

Pttmry
Tir0etOiii«n

-
-
-
-
-

Llnr
Uw

RfproduoHw
-
_
-

WM> booyuood
SMn

_
-
-
-
-

WhoHbotfy

Uw
-

Blood
KMmyffmr

Ktt»y
RtpraducHn

WhUibodyAlood
SUn
-
-

UnriMood
BkKXI

-
Whole body/Wood

SUl
-

Liver/blood

-
Rvproductfn

SMn

Ingmkxi

-
-
-
-
-

B.OE-004
S9E-004
I.2E-002

-
_
_

4.8E-003
7.3E-001
7.5E-001

-
-
-
-
-

B.BE-004

I.OE-004
I.SE-002
2.4E-003
5.BE-003
6.8E-003
1.8E-003
86E-004
1.7E-002
7.4E-004
1.2E-003
1.5E-003
8.IE-004
57E-002

-
7.2E-004
47E-002
B.4E-OD4
•.•E-004
4.9E-002

-
I.5E-002
I.4E<000
14E»000

Intnlttten

_
-
-
-
-
-
_
-
-
_
_
-
-
-

_
_
-
-
-
-

_
-
_
_
_
-
_
-
_
_
_
_
-

-
-
-
-
-
-

-
-
-
-

CWmnl

_
-
_
_
-

20E-003
22E-Q03
28E-002

-
_
_

1.2E-003
5.5E-001
S.9E-OOI

_
_
-
-
-

3.1E-003

28E-003
4.9E-002
7.8E-003
1.9E-002
1. IE-002
4.5E-003
2.1E-007
1.3E-002
1.9E-004
3.IE-004
3.BE-004
t.SE-004
I.3E-001

-
1.3E-005
I.BE-004
t.SE-009
l.tE-005
9.0E-004

-
I.4E-002
3.8E-OOI
4.0E-OOI

Total Htnrd Indn Acmi Al Httta ind Al Enpoun Rod«

Eipntn
Roum Total

_
_
_
_
-

2.BE-003
3 IE-003
4.1E-002

-
_
_

6.0E-003
1.3E«000
1.3E4000

_
_
_
_
-

4.1E-003

34E-003
8.<E )̂02
t.OE-002
2.5E-002
24E-002
83E-003
9.8E-004
3.0E-002
9.3E-004
I.5E-003
19E-003
7.8E-004
I.9E-OOI

-
7.3E-004
4.IE-002
B.9E-004
10E-003
6.0E-002

-
2.9E-002
t.BEXXM
1.8E-MXW
3.3E<000

g-' --*:•=::= .^^ .3

ToM[KldMy|HI-l
ToM(R«pntfllctln|HI-|



TABLE9.1.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR OOPCs

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE. NEW JERSEY

|| Scenario ITmeframe: Current end Future
Receptor Population: Area Residents (Trespassers)

[Ifleeeptar Age: _Y«*I12-17yemi) ______

O
O
w
-4
•J

Medium

Sol

BuBdnQ
Materials

Segment

Exposure
Medum

Surface SoS

BuNrJng
Materials

Sediment

Exposure
PoM

AOC2-AOC

AOC2-ADC

AOC2-ADC

Chemical

Benzo(e)anVncene
Benzo(b)t1uoranthene
Benzo(a)pyrene
Weno(1.2.»ed)pyrene
Dfoer̂ a,h)anthracene
NapNhetene
2-Mefiyiwphthalene

Dlberaofuran
Fkjorene
Flioranthene
Pyrene
MetxnycNor
Antimony
Arsenic
Copper
Manganese
Thafum
Zinc

(TotaO

Carcinogenic Risk

Ingestion

8.9E-007
1.0E-006
81E-006
2.8E-007
8.1E-007

-
-

_
_
-
-
-
-

1.8E-010
-
-
-
-

HE-005

tnhfllstlon

-
-
-
-
-
-
-
_
_
-
--
--
-
-_
-_

Dermal

58E-006
6.7E-006
5.3E-005
1.8E-006
S.2E-008

-
-

_
_
-
-
-
-

2.7E-007
-
-
-
-

7.2E-005

Exposure
Routes Total

6.7E-006
7.7E-006
6.1E-005
2.1E-006
60E-006

-
-

_
-
-
-
-
-

2.7E-007
-
-
_
-

8.3E-OOS

Chemical

Benzo(a)anthraeene
B«nzo(b)nuoranthene
Benzo(a)pyrene
lndem(1,2,34d)pyrene
Dlbenzo(a,h)entrracene
AJdrtn
nettln
MeHwxvcMor
Arodor-1248
Arodor-1260
2,3,7,8-TCDDequrv.
Antimony
Arsertc

8«nzo(a)pyraoe
Mftttwxychlor
Arsenic

_ .. -i™"0

Non-CflrcfnoQMifc HttZAfd Quottsnt

Primary
_ T^Prfl*1..

-
-
-
-
-

Liver
Liver

Reproductive
_
-
- •

Whole txxtyfctood
SWn

-
Reproductive

SMn

frxjestlon

•--—--•

-
-
-
-
-

2.3E-004
2.4E-004
8.7E-004

-
_
-

4.1E-004
9.2E-003
1.16-002

-
1.4E-003
2.7E-001
2.7E-001

Inhftl&ton

..__... ....._
--------__
----

---
-

Dermal

_. ......._ ..

. _
-
-
-
-

5.7E-004
6.0E-004
2.2E-003

_
_
-

10E-004
69E-003
i.OEJOOJ!'

-
12E-003
7.4E-002
7.f3E-002

Exposure
Routes Total..... ... . . ...

-
-
-
-
-

8.0E-004
8.4E-004
3.1E-OD3

_
_
-

S.1E-004
1.6E-002
i.iE'Aioi'

-
2.6E-003
3.4E-001
3.4E-001
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TABLE 8.1RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC«

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVU.E. NEW JERSEY

Mufcrn

Sol

SurhnWUH

SMftiw*

Eieowm
M«*jm

SurfknSol

SU«K« WHIT

SMmonl

Enxmn
PoH

AOCJ-SPO

AOC3-SPO

AOC3-SPO

ChMfcll

B«UU(I)«A|HM,WW

B«uo(.)p̂ ™
«idiiKKt.2,3*il)oyi«»
MUmychtof
Aluminum
AnMony
Anwrtc
Copptt
MngMM
TtaHum
VMdum

(ToW)

MtHliliniHui
Aluminum
Arm*
Copptr
Mng»w
VMIum

(T««*

BraKiipyim
Db«ue(«.li)»<i«.»f»
Aradot12S4
IMnHm
MMnxycNot
Abn*iun
• 41,

A™*
Copp.
Mngum*
U«»dluni

(TOM)

ToWRktAcnn

big«lloi.

83E009

6.6E-CXM
49E.OW

-
-
-

18E-007
-
-
-
-

26E-007

-
-

3BE-008
-
-
-

9.1E-OM

4.SE-008
8.5E-OM
1.4E-00*
09E-008

-
-
-

i.se-007
-
-
-

2iE-007
1

AIMwdlf

Cwd

'***"

-

_
-
-
-
_
-
-
-
-
-
-

-
-
-
-
-
-
-

_
-
-
-
-
-
-
-
-
_
-
-

roMRMiAc
idAIEnpw

hogMfeRM

DKIMl

2 IE-008

19E-007
HE-009

-
-
-

1.4E-007
-
-
-
-

sVE-bbV

-
-

7.0EOIO
-
-
-

70E-010

59E-008
12E-006
I9E-009
ME-OM

-
-
-

4.tE-ooe
-
-
-

1.SE-007
™0te*.l
JraRoutot

I

E.VOU.
RoiiMToW

2.7E.008

2.4E-007
2 IE-008

-
-
-

3JE-007
-
-
-
-

6.6E-007'

-
-

S8E-009
-
-
-

3.8E-008

1.0E-007
2-2E-008

-
-
-

18E-007
-
-
-

9.SE-007

1.0E-006

Chunk*

B«i»(*)p>™n.
Ind.MftAĴ dJpy™™
MMhoxychtot
Aluminum
AnHmony
Arawlc
Conw
Mngmn
Th*m
VMdhm

(ToW)

MMhnyeNor
Aluminum
AtMnk
Coppor
MH1QM«M

VMdum
(ToW)

Bmn(b)«ioraiilhm
B*mWnm»
Ot»iaa(f.l\^rime*i»
Aradot12G4
HwOKhto
MUhonycMor
Aluminum
AMfmony
Aiwnk
Ccppv
MngnM
VMdkm

_ _ ... (ToW)
T

P*my
...TW*0!I".

oWHuwUndnAc

Non-Cnl

IngMfan

-

_
-

78E-003
6 IE-004
2«E-003
49E-003
2JE-003
8.4E-004
7SE-004
32E-004
20E-002

C.5E-OM
7.IE4KM
9.8E-004
1SE-004
1. IE-00)
5JE-008
2.4EW5

_

-
4, IE-004
63EJJOS
3.1E-003
tJE-OM
««E-004
9.7E-003
24E-003
14E-003
12E-404
1.9E-002

tmAIMM

mgHkhhan

****"

-

_
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-

_
-
-
-
-
-
-
-
-
-
-
-

toMdAIEipi

lOuaitH

D«md

-

..
_

J.OE-002
1.3E-004
• 4E-004
36E-009
5.7E-004
I.9E-004
2.0E-004
JK-OK
28E-002

I.7E-008
ME-OOt
1.8E-006
S.4E-008
2.IE-006
s.re-007
4.9E-006

„

-
62E-004
49E-009
S9E-003
HE-004
(.3E-OOS
2.4E-003
22E-004
I.3E-004
7.IE-OOS
98E-003

nunRouM

Eio^etura
RotfMToW

-

_
_

2AE-002
84E-004
UE-009
•/tE-003
29E-003
87E-004
9AE-004
4.0E-004
itfjita

ix-m
78E-008
10E-003
19E-004
1 IE-003
ME-OOt
2.8E-003

_

-
9.SE-004
1.0E-004
• OE-003
I.6E-004
76E-004
(IE-002
2.8E-003
I.SE4W9
(.OE-004
2.4E-OOJ
7.1E-002

o
o

00



[Scenario T*na»ama: Currant and faaa
I Rawplor Population: AnaRaiMarM(TnHpaaaani
JR«yilorA|i«:YoKli(1M7y«m)

TABLE 9.1 .RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCi

REASONA8U MAXIMUM EXPOSURE
HORSESHOE ROAD COMPIEX SITE. SAYREV1UE, NEW JERSEY

o
ow
•vj
vo

Butt*

SuftcaWatar

ENpoem
Medkan

Suttee Sol

BuMng
MaterMt

Surhce Water

SedknM

£*»„»,
Port

AOC4-ARC

AOC4-ARC

AOC4-ARC

AOC4-AHC

Chamtcal

BerKKbXtiorantliene
Bento(t)pyrane

HeKecntaracyiwtJeiitBdMMie
Aldttl
Arodor-1248
Afodor-12S4
ArodoM280
2.3.7.8-TCDD«quki.
Aluminum
Antimony
After*:
Cadmium
Copper
MMQIMH
Mekal
S»rer
THaium
Zinc

(Total)

Arodor-12S4
2,3.7,8-TCDDequlv.
Antimony
Aiwnlc

(Total)
Anttmny
After*:
Cadmium
Copper
Mengenete
Mekal
smr

(Total)

Bento(a)pyrane
DWdrin
Anelor-124S
Arodor-1254
Arodor-1280
2,3,7,8-TCODM*.
AnUmony
AmMe
Copper
Star

(Total)

Carcinogenic Rtak

Ingettkn

976-009
8.76-008

196-OOB
9.1E-009
2.06-008
4.7E-OM
15E-007

-
-

2.16-007
-
-
-
-
-
-
_

4.7E-007

3.1E-007
136-005

-
1.9E-008
1.5E-005

_
5.1E-008

_
-
_
-
-

51E-008

7.36-008
S.6E-009
4.2E-008
1.26-008
4.2E-008
1.2E-007

-
7.4E-007

_
-

2.2E-OW

Inhalttton

-
-
_
--_---------_-_-
-----___-_---
---__--___-

O.rm.1

32E-008
2.2E-007

4.8E-009
326-008
7.1E-OOB
1.76-008
1.2E-007

-
_

1.6E-007
-
-
-
-
-
-
_

66E-007

1.1E-008
99E-008

-
1. 56-008
HE-OIK

_
92E-010

_
-
-
-
-

8.26-010

8.9E-006
6.26-008
5.6E-008
1.66-008
5.5E-008
3.46-008

-
2.16-007

_
_

2.0E-OM
Total RMcAeron(Medla|

Total RWi Acrott Al Made and Al Etpoture Routet

&awture
Routet Total

4.26-008
296-007

6.86-009
4.1E-008
916-008
2.2E-OOB
2.7E-007

-
-

3.7E-007
-
-
-
-
-
-
_

1 IE-006

1.4E-006
236-005

-
34E-006
2.8E-005

52E-008
-
-
-
-

• -
5.2E-OW

I.4E-007
1.3E-008
8.7E-008
2.7E-OTJ6
97E-008
15E-007

-
9.5E-007

-
-

4. IE-006

3.3E-005

Chemical

Bea»(bXlxranmm
Benzo(a)pyrane

Akth
Arodor-1248
Arodor-12S4
Arodor-12M
2.3.7.8-TCDOequl..
Aluminum
Antimony
After*:
Cadmkm
Copper
Manganeta
(**«(
Sfcer
Thalum
2he

Arodor-1254
2,3,7,«-TCDDequK>.
Antimony
Anerie

Antknony
Anank)
Cadmkm
Copper
Mangamte
Mcfcal
SMr

(Total)

BwBXjJpyrene
DWdrtt
Arodor-1248
Arodor-1254
Aroctor-1260
2,3.7,8-TCDDequh.
AnUmony
Artenle
Copper
Stw

(Total)

rtovCtrctiooertc Hazard Quotient

Primary
Target Organ

_

KWmy
Stomaeh

Unr
-

Immune
_
-
-

Whole bodyrttood
Skh

Kidney
-
-

Bodyorgant
Skh

Unr/Hood
Blood

(Total)

Immuna
-

Whole bodyfWood
SMn

(Total)
WMe bodyrUood

SMn
Kidney
-
-

Body organ
SMn

-
Uver
-

Immune
-
-

Whola body/Wood
SMn
-

SMn

Ingeeflon

_

4.96-004
4.46-005

_
S.BE-003

_
8.36-004
2.7E-003
ME-003
2.2E-003
8.96-004
1.2E-003
8.BE-004
3.4E-003
626-004
1. IE-003
2.86-002

9.0E-002
_

4.IEXMO
8.1E-002
49E»000
8.9E-003
13E-003
5 IE-004
92E-004
9.16-004
1.86-004
236-004
1. IE-002

-
-
-

35E-001
-
-

7.8E-003
2.0E-002
4.96-003
7.76-003
3.8E-001

Inhalallon

_

-

_
_
_
_
_
-
-
_
-
_
_
-
_
_
_
_
_

_
-
_
_
-
_
-
_
-
_
-
-
_

_
-
_
_
_
-
-
-
_
-
-

Dermal

_

126-003
1.16-004

_
2.06-002

_
_

2.3E-004
8.8E-004
416-003
S 86-005
2.2E-004
2.9E-004
2.26-004
866-004
1.5E-004
4.8E-004
3.4E-002

3.2E-001
_

1.2E«000
3.8E-002
1.5E«OW
1.3E-004
246-006
9.46-006
1.7E-005
1.7E-005
3.56-007
256-006
2.06-004

_
_
_

446-001
_
-

7.2E-004
94E-003
4 IE-004
7 IE-004
4.6E-001

Total Haard Index Acran Al Medk and Al Expoeure Routee

Expoture
Routet Total

_

1.76-003
1.5E-004

_
266-002

_
_

1.2E-003
346-003
956-003
2.3E-003
1. IE-003
15E-003
1.16-003
436-003
7.76-004
236-003
6.36-002

416-001
_

«.OE«000
8.8E-002
64E«OOO
7.0E-001
1.3E-003
52E-004
g.4E-004
6.3E-004
19E-004
2.36-004
116-002

_
-
-

7.gE-001
_
-

85E-003
25E-002
49E-003
846-003
836-001
7.36«XM

fr.. _. . ̂  „ -. _____ , . ._

Total |SWnl HI
TOW (Whola BooyMood) HI -

Total [Immune] HI-



TABLE 9.1.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCt

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

l|ScocwioflmefrSne:Curr«nlindFuti»
Receptor PopuMon: Area Residents (Trespasser*

l| Receptor Age: Youtl (12-17 years)______

Medkm

BulUng
Materials

Exposure
Modem

BuHdng
Materials

Exposure
Point

AOC4-ARC

Chemical Cardnooertc Risk

Ingesdon Indtflafion Denral Exposure
Routes Total

Chemical

Arodor-1254
2,3,7,9-TCDD equlv.
Antmony
Arsenic

Non-Cardnogertc Hazard Quotient

Primary
Target Organ

InvTUnfl

Whole bodyMood
SMn

(Total)

mgesBon

8.4E-003

6.8E-001
1.6E-002
7.0E-001

IfTMItlliOfl

-

-

Denral

5.9E-002

3.4E-001
2.3E-002
4.2E-001

Exposure
Routes Total

6.7E-002

1.0E<000
3SE-002
1.1E+000

o
o
to
00
o



JRtc«ptorA»«:Youll<02-17»««rt)

TABLE 9.1 RUE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCt

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILIE, NEW JERSEY

Eipotm
Modum

SurfkoWMor

SodtiMcil

Expowe
Port

AOCS-OSM

AOCS-DSM

Chomfcti

Arwrtc
Mangtmn

B<mzo(i)ti«iic«i«
B«nio(b)(Hot.rtta»
BeroXDpinme
M««X1.2.3̂ d)pyrei»
Arodor-1254
Anwile

(ToM)

CwdnogMlc Rhfc

IngMUon

2.2E-008
-

22E-008

2.2E-ON
53E^O«
22E-008
16E-009
I.4E-00>
8.0E-008
84E-ob5

MnMIon

-
-
-

-
-
-
-
-
-
-

Omul

40E-006
-

4.0E-008

27E-008
«.5E-OM
2.7E-008
2.0E-OM
1.2E-008
1.7E-005
1.7E-OW

ToM Risk AcrantModil
ToM Rh* Aerott Al Mxfel tnd Al Ejpoiure RoKM

Exposure

2.3E-008
_

23E-008

49E-009
12E-008
48E-008
3.8E-OOS
2 IE-008
7.7E-005
I.1E-OOS

S.3E-005

Ctmrtcil

Anante
MmgtiMM

(ToM)

Bmio(«)Mlne«iii
Benzofl>)*i™th«i!«
B*mo(a)pyrwo
lnkno(t,2,9-cd)pyr«w
Arodor-1254
Anmc

(ToM)

Primny

SWn
-

_
_
-
-

Immune
Skh

TotiiSiiriSdeitA

Ingeftkn

8.7E-002
1.SE-009
5.BE-002

_
-
-
-

2.IE-003
1.6E«000
1.6E-KXW

cnmAIMii

Multtkin

-
_
_

_
-
_
-
-
-
-

Oemul

t.OE-003
2.7E-005
1. IE-003

_
_
-
-

38E-003
4.4E-001
4.5E-001

«nndAIE»po.ureRoult«

Todl|SWn)H-

&W>im

5.8E-002
15E-003
5.8E-002

_
-
_
-

6.4E-003
2.0E«»0
2,1E*000
2.1EMJOO

2-IEkOO 1
ToM llmmw] HI • | 8.4E-003 |

O
o
CO
00



TABLE 9.1.CT
SUMMARY Of RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Tlmefrwne: Curenl and Future
Receptor Population: Area Residents

(Receptor Age: Youfl (12-17 yeers)__

Medftjm

Sedfrnefif

Exposure
Medum

Segment

Exposure
Point

AOC5-DSM

Chemical Carcinogenic Risk

IngosBon Inhalation Dermal Exposure
Routes Total

Chemical

Ben7o(a)anthracene
Benzo(b)nuorenlhene
Benzo(a)pyrene

Aroctor-1254
Arsenic

(TotaJ

Non-Carcinogenic Hazard Quotient

Primary
Target Organ

-
-
-

Immune
SMn

Ingestkxi

-
-
-

2.3E-003
7.7E-001
7.7E-001

Inhalation

-
-
-

_
-
-

Dermal

-
-
-

3.0E-003
2.1E-001
2.1E-001

Exposure

-
-
-

6.3E-003
9.7E-001
9.8E-001

o
o
00
00to



TABLE 9.1.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COFCt

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX StTE, SAYREVILLE, NEW JERSEY

Medkm

SurttttWrtir

Sedhwnl

E*«ur.
MHkm

SuftoWMv

SKkiMnt

Ew>wn
Port

AOCS-RR

AOC8-RR

Chemktl

Alumtam
Antimony
Awnfe
COW*
MwgmM
Tnrtum
Vmtdum

(ToM)

Arm*
Copper

(Totil)

Cmtagnk RWc

IngetUon

_
-

7.IE-D08
-
-
-
-

7.8E-008

3.3E-005
_

33E-005

lr*>«lon

_
-
-
-
-
-
-
-

_
_
-

Denwl

_
_

1 46-009
-
-
_
-

14E-009

9.3E-006
_

9.aiJDM
ToMRItkABMtlMedhl

Totil Risk Acron Al Medh ind Al Exponre Routn

Expowre
Routm Total

_
_

7.SE-006
-
-
_
-

7.BE-OD8

4.2E-005
_

4.2E40S

4.2E-005

Ctwmtol

Atn*lim
Antimony
Ann*;
Copper
MmgaiwM
noon
Vimuftm

(Tottl)

Artmle
Copper

(Tot«0

Noo-drdnogei* Huvd OuotlM

Prtitwy
Target Orom

»
Wnoto bodylttood

SMn
-
-

Uvw/btood
None

SMn
_

Ingmtkn

8.8E-005
4.9E-MM
2.0E-003
l.tE-004
1.3EJ04
2.1E-ON
a.OE-005
S06-003

I8E-001
1. IE-002
I.9E40I

MHMfcm

_
_
-
-
-
_
_
-

_
_
-

Omm

1.3E409
7.K-OM
37E-005
3.4E-OOB
23E-006
3.8E-006
(.9E-008
B.2E-009

2.4E-OOI
9.BE-004
2.4E-001

ToM Huanl Index Acrau Al Me<ta tnd Al Exponra Routn

Eiqiotura
Routn ToM

7.0E-005
4.4E-OD4
2.0E-013
I.BEJ04
13E-004
2.1E-003
I.2E-OD5
9.1E-OD3

t.1E«000
1.2E-002
I.1E-HXJO
1.1E«000

-.___. _________ .__

ToM|Sttl]HI - 1 j-1E«000" J
ToM [UMfttocxq HI - L 2-|1̂ 3 " J

TcM (Whole body/Wood] HI - |[~ ̂ 4E4M 1

O
o
U)
00



Scenario Tlmeframe: current and Future
Receptor Poputalon: Are* Residents

[Iĵ ecegprAge: Youti(1Z-17 years) ^

TABLE 9.1.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCt

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

MMtum

Sedmenl

Ejpostre
Mcdum

Sedmenl

Exposure
POM

AOC6-RR

Cherrtcal Cardnogertc Risk

Ingestfon Mwleton Dermal Exponre
Routes Total

Chemical

Areertc
Copper

(ToW)

Non-Cardnoaertc Hazard Quotient

Primary
Target Oryan

SMn

mgestlon

18E-001
4.7E-003
i.8E-001

Mntoton

-

-

Dermal

4.SE-002
4.3E-004
4.SE-002

Eî osure
Routes Total

2.3E-001
5.1E-003
2.3E-001

o
o
00



TABLE 9 2a RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

I Scenario fimeframe: CuirenTand Future
Receptor Population: Residents

[[Receptor Aqe: Adu« ______

Medium

Surface Water

Surface Water

Sediment

Exposure
Medium

Shellfish

Surface Water

Sediment

Exposure
Point

AOC5-DSM

AOC5-DSM

AOC5-DSM

Chemical

Arsenic
Manganese

(Total)

Arsenic
Manganese

(Total)

Benzo(«)8nthracene
Benzo(ta)fluorenthene
Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Arodor-1254
Arsenic

(Total)

Carcinogenic Risk

Ingestlon

12E-008

1.2E-008

35E-005

35E-OOS

70E-009
1.7E-008
7.0E-008
5.1E-009
3.0E-008
1.9E-004
i.9E«)4'

Inhalation

-

-

-

1 -

-

-

Dermal

-

-

1.6E-005

16E-005

23E-008
56E-008
2.3E-007
1.7E-008
1 1E-007
15E-004
15E-OW

Total Risk Across|Medl a]
Total Risk Across AH Media and Al Exposure Routes

Exposure

12E-008

1.2E-008

51E-005

5.1E-006

30E-008
73E-008
30E-007
22E-008
1.4E-007
34E-004
3.4E-004

39E-004

Chemical

Arsenic
Manganese

(Total)

Arsenic
Manganese

(Total)

Benzo(a)antiracene
Benzo(b)ltuoranthene
Benro(a)pyrene
lndeno(1,2,3.cd)pyrene
Aroctor-1254
Arsenic

(Total)

Non-Carcinogenic Hazard Quotient

Primary

Skin

Skin

Immune
Skin

Ingestlon

7.4E-006
26E-006
10E-005

23E-001
60E-003
23E-001

2.2E-003
13E+000
1.3E-KXK)

Inhalation

-

-

-

~

-

-

Dermal

-

-

11E-001
28E-(»3
1.1E-001

7.9E-003
9.7E-001
9.7E-001

Total Hazard Index Across All Media and Al Exposure Routes

Exposure

7.4E-006
2.6E-006
1.0E-005

3.4E-001
8.8E-003
34E-001

10E-002
22E4000
2.2E+000
2.6E4000

Total (SWn) HI = [T" 2.6E-rfXX)
Total (Immune) HI = |[ " TOE-002 ~

O
o
U)
00
Ol



TABLE 9.2a.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Timeframe: Currant and Future
Receptor Population: Residents

||ReceotwAge:AdMlt_ _^=^ _ __

tedium

ment

,

Exposure
Medium

Sediment

Exposure
Point

AOCS^DSM ~ — " —

Chemical

Ben*o(a)anthracene
Benzofbjfluoranthene
BenzofaJpyrSne
lndeno(1 ,2.3-cd)pyrene
Aroolor-1254
Arsenic

(Total)

Carcinogenic Risk

Ingestion

2.6E-009
3.6E-009
2.6E-008
1.9E-009
9.3E-009
3.5E-005
3.5E-005

Inhalation

-
-
-
-
-
-

-

Dermal

8.8E-009
1.2E-008
8.8E-008
6.SE-009
3.4E-008
2.7E-005
2.7&605

Exposure
Routes Total

HE-008
1.6E-008
HE-007
8.4E-009
4.3E-008
8.1E-005
8.1E-005

Chemical

6enzo(a)anthracene
Benzo(b)fluomnthene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Acoclor-1254
Arsenic

(Total)

Non-Carcinogenic Hazard Quotient

Primary
Target Organ

-
-
-
-

Immune
Skin

Ingestion

-
-
-
-

1.8E-003
6.0E-001
6.0E-001

Inhalation

-
-
-
-
-
-
-

Dermal

_
-
-
-

8.5E-003
4.6E-OQ1
4.7E-001

Exposure

_
-
-
-

83E-003
1.1E+000
1.1E+000

o
o
to
00



TABLE 9 2a RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

[Scenario Timeframe Current and Future
Receptor Population Residents

Igeceptor Age: Adult

Medium

Surface Water

Surface Water

Sedment

Exposure
Medium

Shelfish

Surface Water

Sediment

Exposure
Point

AOC6-RR

AOC6-RR

AOC6-RR

Chemical

Aluminum
Antimony
Arsenic
Cooper
Manganese
Thatum
Vanadtum

(Total)

Aluminum
Anfiftwny
Arsenic
Copper
Manganese
Thalum
vanadium

(Total)

Arsenic
Copper

(Total)

Carcinogenic Risk

Ingestion

-
-

4.1E-010
-
-
-
-

4.1E-010

-

-
12E-006

-
-
-
-

1.2E-006

1.1E-004
-

HE-004

Inhalation

-
-
-
-
-
-
-
-

_
-
-
-
-
-
-
-

-
-
-

Dermal

-
-
-
-
-
-
-
-

-
-

57E-007
-
-
-
-

57E-007

80E-005
-

8.0E-005
Total Risk Across|Medla]

Total Risk Across Al Media and Al Exposure Routes

Exposure
Routes Total

-
-

4.IE-010
-
--
-
-

41E-010

_

-
1.8E-006

-
-
_
-

18E-006

19E-004
-

19E-004
... ._.._.__

1.9E-004

Chemical

Aluminum
Antimony
Arsenic
Copper
Manganese
Trnium
Vanadium

(Total)

Alurmnum
Antimony
Arsenic
Copper
Manganese
Thaium
Vanadium

(Total)

Arsenic
Copper

(Total)

Non-Carcinogenic Hazard Quotient

Primary
Target Organ

-
Whole body/blood

Skin
-
-

LiverMood
None

-
Whole body/blood

Skin
-
-

Liver/blood
None

Skin
~

Ingestion

-
1.3E-009
2BE-007
1.1E-007
2.2E-007
2.2E-007

-
8.1E-007

2 8E-004

17E-003
8.0E-003
7.5E-004
51E-004
86E-003
32E-004
20E-002

69E-001
8.4E-003
7.0E-001

InhalaSon

-
-
-
-
-
-
-

_
-
-
-
-
-
-

-
-
-

Dermal

-
-
-
-
-
-
-
-

13E-004
80E-004
3.7E-003
3.5E-004
24E-004
4.0E-003
1.5E-004
9.4E-003

53E-001
21E-003
5.3E-001

Total Hazard Index Across Al Media and Al Exposure Routes

Exposure
Routes Total

-
t.3E-009
2.6E-007
HE-007
2 2E-007
22E-007

-
8.1E-007

4.tE-004
25E-003
12E-002
1 1E-003
7.5E-004
1.3E-002
47E-004
30E-002

12E+000
1.0E-002
12E«X»
1.3E+000

Total [SMnl HI = |[ 1.2E+000
Total (Lrver) HI = P"1.3E-002

Total (Whole body) HI = L 2.5E-003

o
o
w
00
-4



TABLE 9.2a.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX STTE. SAYREVILLE. NEW JERSEY

1 Scenario Timeframe: Current and Future 1
1 Receptof Population: Residents
[Receptor Age: Adult ||

Medium

Sediment

Exposure
Medium

Sediment

Exposure
Point

AOC6-RR

Chemical

Arsenic
Copper

(Total)

Ingestion

8.1E-006

8.1E-006

Care

Inhalation

-

logenrc Ris

Dermal

8.3E-006

6.3E-006

k

Exposure
Routes Total

1.46-006

i.4E-bo5

Chemical

Arsenic
Copper

(Total)

Primary
Target Organ

Skin

Non-Carcinogenic Hazard Quotient

Ingestion

1.4E-001
3.7E-003
1.4E-001

Inhalation

-

-

Dermal

1.1E-001
8.4E-004
HE-001

Exposure
Routes Total

2.5E-001
4.6E-003
2.5E-001

o
o
co
00
00



[|Scenwt?T(mefraiii*: Future™
Receptor Population: Residents

TABLE ?2bRME
SUMMARY Of RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Medkm

Surface Water

Sediment

Exposure
Medium

Surface Water

Sediment

Exposure
Point

AOC5-DSM

AOC5-DSM

Chemical

Arsenic
Manganese

(Total)

Benzo(a)anthracerw
BertfOfbJfluoranthene
Ben2O(a)pyrene
Indenof 1 ,2,3-cd)pyrene
Aroctor-1254
Arsenic

(Total)

Ingestion

42E-005

4.2E-005

16E-008
4.0E-008
16E-007
1.2E-008
7.1E-008
4.5E-004
4.5E-004

Carcinogenic Risk

Inhalation [ Dermal

-

-

-

-

6.7E-006

6.7E-006

t.7E-008
42E-008
1.7E-007
1.3E-008
79E-008
1 1E-004
1 1E-004

Total Risk Across|Med)a]
Total Risk Across AH Media and Al Exposure Routes

Exposure

48E-005

48E-005

33E-008
82E-008
33E-007
25E-008
1.5E-007
S.6E-004
5.6E-004

""RieooT""'

Chemical

Arsenic
Manganese

(Total)

Bereo(a)8ntrracene
Benzofbjfluoranthene
8en;o(a)pyrene
lndeno(1,2,3-cd)pyrene
Arodor-1254
Arsenic

(Total)

Mon-Carclnogenlc Hazard Quotient

Prtmary

Skin

Immune
Skin

Ingestion

1. IE-WOO
2.8E-002

, t.1E*000

21E-002
12E<001
12E+001

InhataUon

--

-

-

Dermal

1.7E-001
4.SE-003

i_T7E-001

2.3E-002
28E+000
2.8E*bo6

Exposure

13E-KXM
3.3E-002
1.3E4000

44E-002
15E<001
15E4001

Total Hazard Index Across Al Media and Al Exposure Routes || 1.6E+001

Total (SWnl HI =
Total [Immune] HI = II

o
o
w
00
VD



I Scenario flmeframe: Future
Receptor Population: Residents
Receptor Age: Child

TABLE 9.2D.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Medium

Sediment

Exposure
Medium

r Sediment

Exposure
Point

AOC5-DSM

Chemical

Benzo(a)anthracene
Benzo(b)fluoranttiene
Benzo(a)pyrene
lndeno(1 ,2.3-cd)pyrene
Arodor-1254
Arsenic

£otal)

Carcinogenic Risk

Ingestion

1.6E-008
2.2E-008
1.6E-007
1.2E-008
5.8E-008
2.2E-OM
2.2E-004

Inhalation

-
-
-
-
-
-
-

Dermal

1.7E-008
2.3E-008
17E-007
1.3E-008
8.SE-008
5.2E-005
5.2E-005

Exposure
Routes Total

3.3E-008
4.5E-008
3.3E-007
2.5E-008
1.2E-007
2.7E-004
2.7E-004

Chemical

Benzo(a)anttiracene
Benzo(b)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Aroclor-12S4
Arsenic

(Total)

Non-Carcinogenic Hazard Quotient

Primary

-
-
-
-

Immune
Skin

Ingestion

-
-
-
-

1.7E-002
5.6E+000
5.8E+000

Inhalation

-
-
-
-
-
-
-

Dermal

_
-
-
-

1.9E-001
1.3E+000
i.4EV(jrJO

Exposure
Routes Total

_
-
-
-

2.1E-001
8.8E+000
7.0E+000

o
o
00



TABLE 9 2b.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS TOR COPCS

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

||ScBMrio fImeirtror Future""
Receptor Population: Residents

|Recept<»-Age: Child_____

Medkm

Surface Water

Sediment

Exposure
Medium

Surface Water

Sediment

Exposure
Point

AOC6-RR

AOC6-RR

Chemical

Aluminum
Antimony
Arsenic
Copper
Manganese
Thaium
Vanadkm

(Total)

Arsenic
Copper

(Total)

Carcinogenic Risk

IngesBon

-
-

1.2E-Q06
-
-
-
-

1.2E-006

2.5E-004
-

2.5E-004

Inhalation

-

-
-
-
-
_
-

-
-
-

Dermal

-
-

57E-007
-
-
-
-

5.7E-007

59E-005
-

5.9E405
Total Risk AcrosslMedia)

Total Risk Across AH Media and All Exposure Routes

Exposure
Routes Total

18E-006
-
-
-
-

18E-006

3.1E-004
-

3.1E-004

3.1E-004

Chemical

Aluminum
Antimony
Arsenic
Copper
Manganese
Thalum
Vanadium

(Total)

Arsenic
Copper

(Total)

Non-Carcinogenic Hazard Quotient

Primary
Target Organ

-
Whole body/Mood

Skin
-
-

Liver/Wood
None

Skin
-

Ingestton

2.8E-004
17E-003
8.0E-003
7.5E-004
5.1E-004
86E-003
32E-004
20E-002

65E+000
7.8E-002
66E4000

Inhalation

-
~
-
-
-
-
-
-

-
-
-

Dermal

1.3E-004
8.0E-004
3.7E-003
3.SE-004
2.4E-004
4.0E-003
1.5E-004
9.4E-003

15E+000
6.2E-003
15E*000

Total Hazard Index Across Al Media and All Exposure Routes

Exposure
Routes Total

4.1E-004
25E-003
1.2E-002
11E-003
75E-004
13E-002
4.7E-004
3.0E-002

SOE-tOOO
8.4E-002
81E4OOO
8.1E4000

Total |SMn| HI-
Total (Liver) HI = |[__T3E-602 "

Total (Whole body) HI = LJ2?

ffe
o
o
CO
vo
H



TABLE 9.2b.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SfTE, SAYREVILLE. NEW JERSEY

(Scenario Timeframe: Future
Receptor Population: Residents
Receptor Age: Child

Medium

Sediment

Exposure
Medium

Sediment

Exposure
Point

AOC6-RR

Chemical

Arsenic
Copper

(Total)

Carcinogenic Risk

Ingestion

5.1E-005

5.i&rjfJ5

Inhalation

-

-

Dermal

1.2E-005

1.2E-005

Exposure
Routes Total

8.3E-005

6.3E-005

Chemical

Arsenic
Copper

(Total)

Non-Carcinogenic Hazard Quotient

Primary
Target Organ

Skin

Ingestion

1.3E+000
3.5E-002
1.4E+000

Inhalation

-

-

Dermal

3.2E-001
2.8E-003
3.2E-001

Exposure
Routes Total

1.7E+000
3.8E-002
1.7E+000

o
o
CO

M



SScenario TmietTO: Future
teceptor PopuMlon: at* Worker*

TABLE 9.3 RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCl

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

son

O
O
OJ
U)
u>

Expoeure
Meobm

Surface Sol

SubeurnweSoU

T«tPHSo«

Expoeure
PoM

AOC1-HRDD

AOC1-HRDD

AOC1-HRDD

Chemical

OiefcHn
Aroctor-1248
Arador-1254
Arodor-1280
Akmtoum
Arttrwny
Arsenic
Cadmium
Cow
MngMWM
McM
Silver
Thetan
Vanadium

(Total)

Arodor-1248
Arodor-1254
Arador-1280
Aluminum
Afttknony
Araeric
Cxtrtum
Copper
Manganaee
Mckel
Thalum
Vanadium

<ToW)

BmuMpyram
Arodor-12«
Aroctef-1354

AnHtnony
AlMNc

(TOUD

Cardnogmlc Rick

Ifiojntlon

3.5E-007
3-4E-006
3.1E-007
2.8E-UOT

-
-

1.4E-005
-
-
-
-
-
-
-

19E-005

47E^7
3.5E-008
1 IE-006

-
-

eeE-ooe
-
-
-
-
-
-

8.2E-006

18E-008
1.5E-005
22E-006

-
1.9E-004
2.1E-O04

IrtMtallon

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
_
-

-
-
-
-
-
-

Dernul

38E-000
5 3E-005
4.8E-OW
4.0E-OM

-
-

48E-OOS
-
-
-
-
-
-
-

1.1E-004

7.3E-008
S4E-007
1.7E-005

-
-

2.2E-005
-
-
-
-
-
_

4.7E-005

2SOE-005
230E-004
3.50E-OOS

-
B.40E-004
0.3E-004

Total Risk Acro»i(M»di|
Total Rllk Acron Al Meda and Al Exposure Routes

Eiqiowre
RoutnTolll

42E-006
5.0E-005
S.1E-008
4.3E-009

-
-

6.2E-005
-
-
-
-
-
-
-

1.3E-004

78E-O06
5.8E-007
1BEJXJ5

-
-

2.0E-OOS
-
-
-
-
-
_

55E-005

28EJ305
2.5E-004
3.7E-OT5

-
8.3E-004
1.1E-003

1.3E-003

Chemical

..... ......._..... ...._........

Dlaklln
Arocfor-1246
An>dor-1254
Arodor-1260
Akmlntim
Artlmony
Araoilc
CwMum
Coppw
ManganeM
Mckd
Sllvn-
Thalum
VaMdum

(Tolal)

Arodor-1248
ArodoM_54
Arodor>12aa
Aluminum
Anttmony
Ars<rtc
Cadmium
Copper
Manganesa
Mckd
Thalum
Vanaalum

(Total)

Baran(a)pyr*M
Arador-1248
Araek>r-12S4
AnHntony
Arunlc

_ ,... . - *»•»,

Non-Cardnoomlc Haard Ouodant

Prlmaty
Targat Organ... .................

Uv«r
_

ImnMw
-
_

Who* body/Mood
SUn

Kldmy
-
-

BodyOrgam
SUn

LlwrAtood
Nona

_
Immune
-
-

Whole btM^Mood
SMn

KhtMy
-
-

Booy Organ*
Uwr/bkMd

Nona

-
-

Immune
Whoto body/btood

SMn

Ingejtlon

.._...-....

1.2E-003
_

2.1E-002
-

7.0E-003
4.26-003
8.76-002
226-003
5.3E-003
8.8E-003
2.8E-003
2.9E-003
7.0E-003
4.SE-003
1.SE-001

_
24E-O03

-
5.2E-003
6.2E-OD3
4.0E-O02
22t003
1.5E-002
9.9E-O03
43E-003
1.8E-002
3.5E-003
1.1&001

-
_

1.5E-O01
1.8E«XX>
12E*OOO
2.9£fOOO

(nhalatton

„.--.._ .

_
_
_
-
_
_
-
_
-
-
-
-
-
_
_

_
-
-
-
-
-
-
-
-
-
-
_
-

-
-
-
_
_
_

Oermal

....... — .._. ..

1.4E-O02
_

3.4E-001
_

8.1E-003
4.8E-003
3.0E-001
20E-004
8.2E-003
1.0E-002
3 IE-003
3.4E-003
8 IE-003
5.2E-003
7.0E-001

_
3.8E-002

_
8.1E-003
73E-003
1.4E-001
2.5E-O04
1.7E-002
12E-002
5.0E-003
2.0E-O02
4.1E-003
2.9E401

-
-

25EtOOO
1.9E.OOO
40E4000
8.4E*000

Expoaure
Roulae Total

156-002
_

386-001
_

1.3E-O02
9.0E-003
3.0E-001
2.9E-003
1.26-002
1.9E-002
5.7E-003
8.3E-OD3
HE-002
B.7E-003
8.8E-001

_

4.0E-002
_

1.1E-002
1.4E-002
1.8E-001
2.5E-003
32E-002
2.26-002
9.3E-003
3.8E-002
78E-003
38E-O01

_
_

2.7E+000
3.5E-HMO
5.2E«000
1.1E*001

Total HuardlndixAcnnaAi Madia and Al Expoaura Roulaa || 1.3E«001

Total (SUn) HI*
Total (Immunel HI «

Total (Whole Body/blood) HI*

[ S.SEtOOb
1 3.1E»000

3.5E»OOp



TABLE 9.3.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCj

CENTRAL TENDENCY EXPOSURE

HORSESHOE ROAD COMPLEX SITE, SAYREVIUE, NEW JERSEY
[Scemlo Tlmetram: FUtre
Receptor PopUrton: Stte Wortnra

[Receptor Age.;AiUI_______

Medum

Sod

Sol

Expoart
Medun

SufaoSoK

Test Pit So*

Expojire
Pdrt

AOC1-HRDD

AOC1-HRDD

Cherrtcal

D)el«n
Arockr-1246
Atodor-1254
Arodor-1260
AUrfrun
Artlfrtony

Copper

Nickel
SUvw
IMkn
Varadun

(Total)

Bereo(e)pyrene
Aredor-1248
Arodor-1254
ArtMnony
Ar»erlc

(Total)

Ingeston

8.8E-009
7.7E-008
i.sE-ooe
9.56-009

-

1.0E-006

-

_
_
_
-

1.16-006

316-008
1.8E-007
516-008

-
1.16-006
HE-006

Card

HnMon

-
-
-
_
-

-

-

_
_
_
-
-

-
-
-
-
-

r -

nogerlcRM

Dermal

1.8E-007
2.26-008
5,26-007
2.7E-007

-

6.36-006

-

_

_
-
-

9.5E-O06

826-007
5.16-006
1.5E-006

-
7.06-006
146-005

<

Exposu*
RoUmTota)

1.9E-007
2.36-006
2.3E-008
2.8E-007

-

7.3E-006

-

_

_
-
-

1.1E-005

8.5E-007
5.36-006
1.66-008

-
8.16-006
1.66-005

Chemical

BerwXalpyrene
Aroolor-t248
Arodor-1254
Artimory
Arserlc

(Total)

Ftfmary
Target Organ

-
-

Invnuie
Whole bodyftlood

SMn

NooOrc*

tngeiHon

-
-

1.1E-002
1.6E-003
2.26-002
3.56-002

toQ0rlc Hflzv

IrMalon

-
-
-
-
-
-

dOuoler*

Dermal

-
-

286-001
2.96-003
1.2E-001
4.0E-001

Enpcnm
Roii« Total

-
-

2.96-001
4.5E-003
1.4E-001
436-001

o
o
Co
vo



Scenario Tlmelranie: Future
Receptor Population: SNa Workers

TABLE 8.3.RM6
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE, NEW JERSEY

o
ou>
u>
01

Madhm

SOD

son

BuMno
Materials

Exposure
Medum

Surface Son

SubsrtaceSoM

Bulking
Materials

Exposure
PoM

AOC2-ADC

AOC2-ADC

AOC2-ADC

Chemical

Bens)(a)anthracene
Banzo(b)lluoranlhene
BensXalpyrena
mdsr«(1.2.3-cd)pyrane
Dihoiini(a,ri)a^>BCsns
AkHn
DKkttn
Methoxyohfor
Arodor-1248
Arodor-1200
2.3,7.8-TCDDecMv.
^oHwooy
Aneric

(Total)

1.2-Dichloroethane
BentXbXIUoranlhena
Bema(alpyrene
MottwxycMof
Arodor-1242
Arodor-1248
Arsenic
Th»«um

(TOW)

B*9f0o(v)eUithi'aK6n*)
6arao<b)fluonn(h«n«
B«iaxa)pyrena
Indano(1.al̂ cd)pyrBne
DftMniD(«>h)anHinicene
M*pMhBtaiio

AcwwpWhww
DfMnzoAjrttt
Fknrane
Ftuonmthene
Pyww
Mothoxyohtor
AnUtrwty
AlMric
Coppw
MangwMM
ThMum
Zinc

(ToW)

CardnognHc Rllk

Ingndon

2.8E-007
3BE-006
2.8E-005
1.«E-00«
3.0E-008
1.2E-OOR
2.1E-006

-
12E-005
90E-007
83E-006

-
446-004

S.OE-004

S4E-006
4.1E-007
8.2E-008

-
38E-006
2.7E-009
2.2E-004

_
2.7E-004

1.4E-004

1.aE-004
1.4E-003
39E-005
12E-004

-

_
-
-
-
-
-
-

2.3E-005
-
-
-
_

2.0E-003

Inhalation

-
-
-
-
-
-
-
-
-
_
-
-
-
-

-
-
-
-
-
_
_
_
-

-
-
-
-
-
-

„
-
-
-
-
-
-
-
-
-
-
_
_

Dwiml

4.0E-005
5.7E-005
3.1E-004
23E-005
44E-005
1.4E-OOS
2.4E-005

-
1 .96-004
1.4E-005
2.8E-O05

-
1.5E-OM
8.1BOM

7.1E-004
8.0E-008
88E-005

-
59E-005
4.1E-O04
7.SE-004

_
2.0E-003

2.tE^X)3
2.7E-003
2 IE-002
5.7E-004
1.7E-003

-

_
-
-
-
-
-
-

7.6E-005
-
-
-
_

28E-002
._......_-„ . . . .__ ._-__. __-..._...-._..-._.— _..— .....—..-.... -.....__...-____„..__.

Total Risk Across Al Meda and Al Exposure RoutM

Exposure
Routes Total

40E-005
01E-005
4 IE-004
2.5E-005
4.7E-OOS
1.5E-005
2.8E-005

-
2.0E-004
15E-005
3.8E-OOS

-
44E-004

1.3E-003

7.2E-004
6.4E-008
05E-005

-
8.3E-005
4.4E-OO4
B.7E-004

-
2.3E-O03

2.2E-003
2.8E-003
2.2E-002
8.1E^XI4
1.SE-OO3

-

_
-
-
-
-
-
-

9.9E-005
-
-
-
-

30E-bo2

3.4E-002 _

Chmlral

Bena>(a)anlrracene
3efm(b)fluuiwillieiw
B*nx>(«)p)fnm
lndgno(1,2,34d)pyrane
OltagniD(i.n)intht«c<ne
AkHn
DMoHn
iMthoHycMor
AfOdor-1248
Arodor-1260
2.3.7.8-TCDDeo l̂v.
Antimony
Anente

(Total)

1,2-Dlohloroethme
3enxo(b)fluoraiiUMiie
Ben8X«)pyr*ne
MethoxycNor
Arockx-1242
Arockx-1248
Annnlc
Ttalun

(Total)

BenzodXnthracerw
B«nio(b)nuoniiittwne
Ben»X«)py™n»
mdmo(1.2,»cd)pyn9tM
Ditwnao(A ,h)*nU v nc6f>0
ttaphlhalm

Acenaphthene
Dibenzoftnin
Fluorene
Fhjoranthene
Pyrene
MethoxychUr
Antimony
Araenlc
Copper
Mingineie
Thalum
Zinc

(Total)

NoivCwdnogenlc Haanl Quotient

.T«foelOro.n

-
-
-
-
-

Liver
Uvw

Reproductive
-
-
-

WnotobooV/Uood
SMn

-
-
-

Reproductrv«
-
-

SMn
UvenUood

-
-
-
-
-

Whole booV

Liver
-

Blood
Kldneyrlver

Kldwy
Reproductive

Whole bod f̂Jblood
SWn
-
-

Liver/blood
Blood

IngeiUon

-
-
-
-
-

6.5E-003
7.3E-003
9.8E-OOJ

-
_
-

39E-002
5.6E»OOO
8.1E*000

8.4E-003
-
-

rAE-002
-
-

14E*OOO
13E-002
1.4E«000

-
-
-
-
-

7.8E-003

85E-003
1.2E-001
2.0E-002
4.8E402
40E-002
15E-O02
7.06-00
14E-001
6.1E-003
106-002
1.3E^X!2
50E-O03
4.7E401

Inh-Won

-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-

-
-
-
-
-
-

„
-
-
-
-
-
-
-
-
-
-
-
-

Dermal

-
-
-
-
-

7.0E-002
8.4E-002
1.1E»000

-
_
-

486-002
2.1E4001
226*001

7.46-001
-
-

8.76-001
-
_

4.76*OOO
1.SE-002
836*000

-
-
-
-
-

1.26-001

9.9E-O02
196*000
306-001
7.2E-OQ1
8.9E-001
1.7E-001
81E-003
48E^X)1
7.1E-003
12E-002
1.5E-002
5.86-003
4,9E*OOO

Expovure
Routes Total

-
-
-
-
-

836-002
B.1E-002
12E*000

-
_
-

8.5E-002
2.7E*001
28E»001

7.5E-001
-
-

9.4E-001
-
-

8.1E«000
286-002
7.8E*000

-
-
-
-
-

1.36-001

1 1E-001
20E*000
3.26-001
7.7E-001
7.4E-001
1.8E-001
1.56̂ X12
8.26-001
13E-002
22E-002
28E-002
1.1E-002
54E*000

totii HizirdlndlxAcrofeAIMedl and Al Exposure Roulot l[ 4 1E»OOi

... _ ,;;,.;.--... - .

Total ISMn) HI« [ 3 46*001
Total(KldheylHI- j 1.5E*OOO

Total |Hepnxllctlve| H « [ ' l3E*000



TABLE 9.3.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC*

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

[Scenario T
Receptor PopUrton: Slle Workers
Receptor AflKAAIt _ ___

O
O

Medun

Sol

Son

BiMng
Meteriab

Exposm
Medun

Su-faceSoH

SUnufaceSdl

BUMng
Materttfs

Exposn
Pdrl

AOC2-ADC

AOC2-ADC

AOC2-ADC

Cherried

Ben«o(a)artriacene
Bwo(b)fluura4 wi 10
BarKXafcyrem
hdeno(1.2>cd)p>rane
DberBo(arterthracene
«o*i
DlelaMn
MoffioxycHor
Arodcr-1248
ArDdcr-1260
2.3.7.8-TCDDeqJv.
Arfmony
Arsertc

(Total)

1.2-CI(Horoe*iane
Dfluo(b)fluuiMflwf 10
Banzo(a)pynne
Mefnxydtar
Axxlor-1242
Aodor-1248
Arsenic
IMun

(Total)

Bem(a)antncene
Bonzo(b)njorarffienB
Berao(a)pyrane
h*no(1,2.3-edlpir«no
Dlb0rKO(A,h)tt'wirac4)ri9
NapMhatora
2-Me*iylnaphlhaJene
AcenapNhem
nbencoftm
Huorene
Fkjui Hriitsi la
Pyrene
UoVtonyDHoi
At«morv
fnarte
Copper
Manganesa
TMKin
a™

<To«)

CirdnogericRlik

Ingesllon

7.66-009
1.3E-008
9.0E-008
5.5E-009
4.3E-006
4.5E-009
74E-009

-
34E-008
6.9E-009
5.2E-008

-
7.1E«I7
9.7E-007

566-008
82E-009
9.5E-008

-
3.5E-009
3.3E-007
7.2E-007

-
1.2E-006

7.9E-006
9.1E408
7.2E-OOS
2.SE-D06
7.1E-006

-

_

-
-
-
-
-
-

1.6E-D06
-
_
_
_

1.06-004

Hirialion

-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
_
-
-
-
_
-
_
-

-
-
-
-
-
-

_
-
-
-
-
-
-
_
_
_
_
_

-

Dam*

2.0E-006
35E-006
2.4E-005
1.5E-006
1.1E-005
9.1E-007
1.5E-006

-
9.76-006
20E-006
3.2E-006

-
4.3E-006
8.4E-005

1.1E-005
2.2E-007
25E-006

-
1.0E-007
96E-O06
4.4BOOB

-
2.8E-005

2.1E-004
2.4E-004
1.9E-003
8.8E-005
1.9E-004

-

«

-
-
-
-
-
-

9.7E-005
-
_
_
_

Jis&oos

Exposure
Roues ToM

2.0E-OOS
3.5E-006
2.4E-OOS
1.5E-008
1.1E-005
9.1E-007
1.5E-006

-
9.7E-006
2.06-006
3.36-006

-
5.06-008
6.5E-005

1.1E-OOS
2.3E-007
266-006

-
1.0E-007
9.9E-006
5.1E-006

-
2.96-005

2.26-004
2.5E-004
2.0E-003
6.9E-005
2.0E-004

-

_

-
-
-
-
-
-

9.9E-OOS
-
-
_
_

u i'JE-im

Charted

BtmtWtrtncm
BWOfbJflUU'N M MIB

B«nzo<a)py«ne
Weno(1,2,3 )̂pywe
DberKo<fl ̂ i)«*tfr>cene
Aldin
OloltHn
MrthoxycHor
A-odor-1248
Atodor-izeo
2,3,7,8-TCDDwMv.
Angmory
finale

(ToW)

1.2-acHororthane
BerzotbXkjanrthene
BBVO(a)|>)nrw
MrthoxycHor
Arodor-1242
Arodor-1248
fnthc
Thalun

(Total)

Bareo(a)ar«Tacena
B«reo(b)fluonrtione
B<reo(a)pyMne
lndtno(1.2.3-«!)pyrena
DlbennXaJi)anlhrac«na
NaphMane

Accnu|j|)0l6lia
DIbanzoltiwi
flurane
Ruonrihana
Pyrane
ModwxycWor
Arflmony
Arsoric
Copper
MftnpmBM
Thahm
ZJnc

(ToM)

NortCarrinogvIc Haawd Quoitrt

Primary
TargatOngm

-
-
-
-
-

Uwr
Liver

RoprodJdfw
-
_
-

Wide body/Hood
SMn

-
-
-

RejrodJdva
-
_

SUn
UwWood

-
-
-
-
-

vwwtobody

Uvor
-

Bood
Ndngy«v«r

Kldnay
Reproducdve

Whole bodyMood
SMn
-
-

Uvaj«lood
Hood

frigestion

........

-
-
-
-
-

7.66-004
8.06-004
2.9E-003

-
-
-

14E-003
3.1E-002
36E-002

1.7E-004
-
-

2.6E-003
-
-

t. 46-002
2.9E-003
206-002

-
-
-
-
-

1.06-003

1.2E-003
206-002
2.9E-003
9.26-003
9.46-003
1.5E-003
1.95-003
3.1E-002
136-003
2.0E-003
2.66-003
8.5E-O04
89E-002

IrMalon

.....

-
-
-
-
-
-
_
-
-
_
_
-
-
-

-
-
-
-
-
_
_
_
-

_
-
-
-
-
-

_
-
_
-
-
-
-
-
-
-
-
-
-

Dermal

- - - - - -

_
_
-
-
_

14E-002
1.4E-002
2.9E-003

_
_
_

2.4E-003
1.7E-001
2.5E-001

3 IE-002
-
-

4.7E-002
-
_

7.8E-002
S.1E-003
16E-001

-
_
-
-
-

24E-002
1.2E-001
28E-O02
4.7E-001
6.6E-002
2.1E-001
2.26-O01
2.7E-002
3.3E-003
1.7E-001
2.3E-003
3.86-003
46E-003
1.26-003
1.3E«000

Expoaira
Roules Total

_
_
-
-
-

1.5E-002
156-002
5.8E-003

_
_
_

3.8E-003
206-001
2.9E-001

3.1E-002
-
-

5.0E-002
-
_

9.06-002
8.0E-003
1.8E-M1

-
_
-
-

•
25E-002

296-002
49E-001
7.1E-002
2.2E-001
2.2E-001
2.9E-002
3.2E-003
2.0E-O01
36E-003
5.6E-003
7.26-003
1 96-003
14E»000



IIScer̂ oTlinrtrarfieiFuhie '
Receptor Population: Site Worker.

[Receptor Age: Adi*

TABLE 8.3.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC9

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE, NEW JERSEY

Sod

O
o

ledum

— - ——

Exposure
MKlum

SurraeeSofl

Subsurface SoU

T«ttPHSo»

Expovura
Paint

AOC3-SPO

AOC3-SPD

AOC3-SPD

Chemical

"
eerarXa)anlnracana
Be«D<b)fluorenrhen.
BawxMpyrane
lmhno(1.2,3HM«pyren»
MsthoxycNor
Aluminum
Antimony
Areenlc
Copper

Manganese
TheJum
Vmdum

(TotaO

Berorxalpyrene
Arodor-1254
ATOckJr-1260
Motboxyctilor
AJumkum
AnUmony
Aiwilc
Ci<**m
Mngnwrn
Thalum
Vmdum

(ToUO

B*nm(ak>yniw
Dtt»nao<a,h)antlnc«i*
Areda^1249
ArodOf-12S4
AiMnte
CoBXr

(Total)

Carcinogenic RM

Inpestlon

2.2E-007
38E-007
1.9E-006
1.7E-007

-
-
-

e.sE-ooe
-
-
-
-

9.2E-006

1.2E-007
59E-006
6.3E-008

-
-
-

7.K-OM
-
-
-
-

8.1E-OXM

6.2E-006
t.2E-006
7.6E-OOB
2.26-000
2.1E-OOS

-
8.4E-O05

Inhalation

-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-

_
-
-
_
_
-
-

Dermal

3.2E-006
5.5E-OM
2.8E-005
2.SE-006

-
-
-

2.2E-OOS
-
-
-
-

8.1E-005

1.8E-OM
S2E-O07
B.9E-007

-
-
-

2.8E-OOS
-
-
-
-

JOE-005

8.9E-005
1.7E-005

1.20E-004
3.40E-OOS
6.90E-OOS

-
6.1E-004

Totil Rltk AcronlMeda]

Exposure
RoutM Total,. ... . . .

346-006
5.9E-008
306-005
2.7E-006

-
-
-

29E-005
-
-
-
-

7.0E-OOS

19E-006
0.8E-007
1 1E-006

-
-
-

3.4E-OOS
-
-
-
-

3.8E-005

B.9E-OOS
1.2E-008
1.3E-004
3.6E-005
9.0E-005

-
8.8E-004

Total Rlek Acroea Al Meda and Al E»poture Routn || ~__fMti)4 ~"_

Chemical

Benao(a)anthracene
Berao(b)lkKvanthane
Benaofalpsmme
lnd>no(1 ,2.3-cd)pyr«ne
Methoxyenkir
Aluminum
Antimony
Ananlc
Copper
Menganex
Thalum
Vanadum

(Total)

BenaXaleyrene
Arodor-1254
Arodor-1200
Mathoiychlor
Aluminum
Antimony
Artente
Cittrtum
Manganeia
Thalum
Vanadum

(Total)

Benn(a)pyrene
Dlbenaa<a.h)anthracene
Arodor-1248
Arador-12S4
Anenlc
Copper

(TotaO

Non-Cardnoganlc Haard Quotient

Primary
Target Organ

-
-
-
-

Reproductive
-

Whole body/Hood
SMn
-
-

Uw/Uood
None

-
Immune
-

RsprodJctfv*
-

Whole taody/bkxid
SMn

Kldwy
-

Uventfcod
None

-
-

Immune
SMn
-

Ingerilon

_.. - . _ . . .

-
-
-
-

<.4E-002
4.1E-003
2.1E-002
3.BE-OU2
19E-002
4.4E-003
0.4E-003
2.8E-003
16E-001

-
4.DE-003

-
1.8E-003
4.56-003
10E-003
4.76-002
3.36-O04
406-003
8.46-003
236-003
7.4E-002

-
-

1.56-001
1.36-001
4.0E-001
S.7E*000

Inhalation

. .....,J.-- . . _

-
-
-
-
-
-
-
-
-
-
-
-
_

-
-
-
-
-
-
-
-
-
-
_
-

_
-
-
-
_
-
-

Dermal

_. — ----- ..

-
-
-
-

74E-OOI
4.86-003
2.4E-002
14E-001
22E-O02
S.1E-003
7.9E-003
3.0E-003
8.4E-001

-
6.SE-002

_
2.1E-002
S.2E-O03
t. 26-003
1.7E-001
3 46-008
4.7E-003
8.8E-003
2.76-003
2.76-001

-
-

2.4E*000
446-001
4.86-001
».16«001

Total Haanl Index Acroea Al Meda and Al Expowre Routea

Exposure
RoutM Total..- . . . _ . - . _ ....

-
-
-
-

80E-001
B.BE-O03
4.56-002
1.86-001
4.1E-002
9.SE-003
1.46-002
6.8E-003
1.1E«OOO

-
8.0E-002

_
2.3E-002
8.76-003
22E-O03
226-001
3.76-004
6.76-003
1.8E-002

_
35E-001

-
-

2.aE«000
576-001
S.86-001
8.76*001
8.86»001

....

Tot»l|SI*l]HI-|f 9.76-bOi
Total (Kidney] HI* I 63E«Obi

Totil (Immunel HI * | 2.e£+6b6

VD



Scenario Tlmetwm: FiAre
Receptor PopUatott Site Worker*
[Receptor AgKAdJt

TABLE 9.3.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCj

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

Medun

Son

Expotm
Medun

TejtPltSoU

Expo***
PoM

AOC3-SPD

OwricaJ

B«reo(a)pyrene
OlberEO(a,ri)antncene
Arodor-1248
/Voder-1254
Araric
Copper

(Total)

Carcinogenic Risk

Ingesllon

3.4E-007
1.56-007
1.5E-007
3.SE-OOB
7.4E-007

-
1.4E-006

HulaBon

_

-
-
-
-
-

-

Dermal

12E-007
8.9E-006
4.1E-006
4.40E-006
1.0E-006

4.50E-006
-

2.3E-005

Expoam
RcUes Total

9.2E-008
1.5E-007

4.66-006
1.0E-006
S.2E-OOB

-
2.4E-005

Cherrlcal

Bar«:o(«)psrena
DIbenzo(aJi)antfracene
ATxlor-1248
Arodor-1254
Aneric
Copper

(ToW)

NorvCardnogerlc Hazard Ouotart

Primary
Target Organ

Nonay

-
-

limiuia
SMn
-

Irgeslon

3.5E-004

-
-

7.6E-003
1.4E402
1.86-002
4.0E-002

Hialalon

_

-
-
-
-
-

-

Dermal

-
-

1.9E-001
7.7E-002
3.2E-002
b.ik-boi

Expoam
RcUei Total

-
_

2.0E-001
91E-002
SOE-002
3.5E-001

o
o
U)
VO
00



TABLE 8.3.RME
SUMMARY Of RECEPTOR RISKS AND HAZARDS FOR COPCa

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREWLLE, NEW JERSEY

tar Popunon: SK« Worinra
<orAga:AdUI_______

O
O
U>
l£>
VO

Madun

Sot

Sod

Bulking
MMariafc

Eif»aura
Madum

SuriacaSol

SubaurftuaSoH

BUMng
MataiMa

Expow.
PoM

AOC4-ARC

AOC4-ARC

AOC4-ARC

Chamleal

BanKKbXuoranthana
Barao(a)pyrana

AkWn
Arodor-1248
Arodor-1254
Andor-1280
2,3,7,8-TCODaqulv.
Akmlnum
Antimony
Araanjc
Cadnhm
Coppar
Manganaaa
Nctal
Strtr
Thalum
2JIW

(Total)

TMncMonMttwfM
CMoraOanma
Ban<o<a)anHnoana
Ban»(fa)lknnnthana
Ban8Ka)pyrana
tnoano(1.2.»«ft)yrana
1.2,4-Trichtaroljamane
Atttn
Arodor-1248
Arador-1294
Aluminum

Araante
ManoBWH
Ttialim
Inmadun

(Total)

Arodor-12S4
2,3.7.8-TCODaqulv.
Antimony
Ananle

(TOW)

CardnogaNe Rlak

Ingntfon

3.4E-007
2.4E-006

87E-008
3.2E-O07
7.0E-007
1.7E-007
S.4E-008

-
-

7.3E-008
-
-
-
-
-
-
-

1.7E-005

1.8E-007
_

1.0E-007
1.1E-007
1.0E-008
8.1E-OD8

-
1.7E-008
5.4E-008
2.0E-008

-

3.SE-008
-
-
-

S.1E-008

1.1E-005
4.8E-004

-
89E-005
S.4E-004

Inhalation

-

-

„
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
_
_
-
-
-
-
-
_
-

-

_

-
-
-
-

-
-
_
-
-

Darmal

49E-008
3.4E-OOS

7.6E-007
s.oc-ooa
1.1E-009
2.6E-008
1.8E-OOS

-
-

2.4E-006
-
-
-
-
-
-
-

1.0E-004

2.0E-005
_

1.SE-008
1.8E-008
1.5E-OOS
1.3E-008

-
1.8E-007
83E-007
3.1E-007

-

1.2E-OOS
-
-
-

S.2E-6bs

1.7E-004
1.5E-003

-
2.3E-004
1.8E-003

Total Ri*kAerea«IMada]
Total fttak Aeraaa Al Mada and Al Enpoaun Routaa

Eioxnura
RoutM Total

52E-008
3.8E-009

B.2E-007
5.3E-008
1.2E-005
2.8E-008
23E-005

-
-

3.1E-O05
-
-
-
-
-
-
-

1.2E-004

2.0E-005

1.8E-006

1.7E-008
18E-009
1.4E-008

-
2.1E-007
88E-007
3.3E-007

-

1.8E-005
-
-
-

9.7E-bo5

1.8E-O04
2.0E-003

-
3.0E-004
2.SE-O03

2.7E-003 _

Chemical

BaniolbXkiotiiithana

AMIn
Arador-1248
Voctor-1254
ArodoM260
2,3,7,8-TCDDwfilv.
Aklrfnun
Antknony
Ananle
CaoMum
Coppar
Manganata
Mdnl
SHvar
IMunt
Zinc

Tatracnkmathana
CHorabanana
Bann(a)anthracana
Ban>Xb)lluoninthana
Ban»(a)pyrana
mdano(1.2.3KXI)|>yfana
1 ,2.4-TrtcMorobera»n«
AMIn
Alodor-1248
Arodor1294
Almmum

Ananle
Manganaaa
Thalum
Vanadun

(Total)

Aiodor-1254
2.3.7,8-TCDDaqdv.
Antimony
AfMrtc

NoivCarelnootnlo Haard QucOant

Pnmary
Targat Organ

-

Uvar
-

hnmuna
-
-
-

WhottbodyMood
SMn

Kldnay
-
-

Bodyorgana
SMn

Uvw/Mood
Blood

(Total)

Uvar
Uvar
-
-
-
-

Adrenal
LMr
-

Immuna

SMn
-

Uvar/Uood
Nona

hnmuna
-

VWioK body/Mood
SMn

(Total)

ngaatlon

_

3.8E404
_

4.8E-002
-
-

7.8E-003
2.2E-002
4.4E-002
1.8E-002
7.2E-003
8.4E-003
7.3E-003
2.8E-002
JOE-003
1.SE-002
2.3E-001

04E-004
7.3E-004

-
_
-
-

56E-003
8.3E-OOS

-
1.4E-003
8.4E-003

2.1E-002
2.7E-003
7.7E-003
3.0E-003
5.2E-002

7.4E-001
-

38E«X)1
41E-O01
40E«OOI

Inhalation

_

-

_
_
-
-
-
-
-
-
-
-
-
-
-
_
_
_

_
_
-
_
-
-
-
-
-
-

-

_

-
-
-
-

-
-
-
-
-

Darmal

_

4.2E-003
_

7.76001
-
-

S.8E-003
2.8E-002
1.5E-001
2.1E-003
8.4E-003
1.1E-002
8.4E-003
3.3E-002
9.8E-003
1.7E-002
1.3EXXK)

1.1E-001
8.5E-002

-
_
-
-

8.4E-002
1.1E-003

-
2.2E-002
7.4E-003

7.4E-002
3.2E-003
OOE-003
3.5E-003
3.8E-001

12E+001
-

4.5E«001
14E-XXW
59E*bb'i

Total Haard Indux Acroaa Al Mada and Al E«poaura RoutM

Expowre
RoUet Total

_

4.8E-003
_

8.2E-001
-
-

1.8E-002
48E-002
1.8E-001
20E-002
1.8E-002
2.0E-002
18E-O02
8.1E-002
1.1E-O02
3.2E-002
1.8E«000

1.1E-001
8.8E-002

_
_
-
-

7.0&002
1.2E-003

-
2.3E-002
1.4E-002

8.5E-002
S.BE-003
1.7E-OD2
85E-O03
4.3E-001

1.3E«001
-

8.4E«»1
1.8E*000
e.8E*boi
1.0E*002

...._......-_-.
Total|3Mn|HI« I

ToWtWholaBodyMoodJHI" j
Total llmmunal HI«

2.2E«000
8.4E«OOi



TABLE 9.3.CT
SUMMARV OP RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREWLE. NEW JERSEY

pcerario Tlmefrime: (Hire
Receptor PopUMon SHe Workers
(Receptor Age:A4Jt_______

Medun

Son

BJIdng
Mittrids

cxposm
Medun

StrtaceSd

MMre
Materials

Exposure
PoM

AOC4-ARC

AOC4-ARC

Chemical

Benzo(bXluorantMne
BerKo(e)pyen»
HexecNorotxladene
N0ncMorocycf op6nt0d ww
wftfn
Arodor-1248
Arodor-12S4
Arodar-1260
2.3.7,8-TCDDeqJv.
Akirtrun
AiHmcny
Arsertc
CaoMum
Copper
Mfln0ws6
NcM
Silver
Union
On

(ToW)

Aredor-1254
2,3.7.8- TCDOeqJv.
Anflmcny
Arsertc

(ToW)

Cardnogerfe ra*

hl063tfOt1

2.8E-008
2.8E-007
3.4E-009

-
6.3E-010
2.0E-009
296-009
2.0E-009
4.1E-007

-
-

3.3E-007
-
-
-
-
-
-
-

LIE-006

2.8E-007
HBflOS

-

5.3E-008
1.7E-005

blMlsttan

-
-
-
--
_
-
.,
-
_
-
_
-
-
-
-
-
-
-
-
-
_
-
-
-

Dermal

7 66-007
7.3E-008
6.8E-008

-
1.3E-008
5.7E-008
82E-008

5.8E-008
25E-006

_
-

2.5E-006
-
-
-
-
-
-
-

1.3E-005

7.4E-008
6.8E-005

-
3.3E-005
1. IE-004

E^XMUV
Roues Total

7.9E-007
7.6&006
7.2E^08

-
1.4E-008
5.9E-008
8.5E-008
60E-008
2.9E-006

-
-

28E-006
-
-
-
-
-
-
-

1.4E-005

7.7E-008
7.9E-005

-
3.8E-OOS
1.2E-004

Chemical

BercofbXIumrthene
Benzo(i)pnw»
Hex«cHorobu«dJne
HexacHorocydopertadene
Alttln
Arodor-1248
Arodor-1254
Anxior-1280
2,3.7,8-TCDDeqJv.
AUrirun
ArUtnory
Areertc
Csdrtun
Copper
Manganese
Nickel
Star
Thelun
ZJnc

Xrodor-1254
2,3,7.«-TCDDe<Mv.
ArtiiTtony
ArMrfc

NorvCardnogerlc Hatard Quod or*

Primary
Target Organ

-
-

Motley
Storractt

Uver
_

Imnne
-
-
-

UVholobody*(ood
SMn

Mdvy
-
-

Body organs
SMn

UverMood
aood

(Total)

tnynifw
-

WKletaodyAlood
SMn

(Total)

Ingesllon

-
-

196-003
2.4E-OOS
1.1E-005

_

6.2E-004
_
-

1.4E-003
1.8E-003
85E-003
2.6E-004
8.7E-004
1.0E-003
2.1E-004
2.6E-003
1.SE-003
7.2E-009
1.9E-002

S.6E-002
-

45E+000
1.0E-001
4.7E-»000

MialBflon

-
-
-
-
-
_
-
_
-
_
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-

DttllMl

~

-
-

3.4E-002
4.4E-004
1.9E-004

_

16E-002
_
-

25E-003
3.2E-003
3.5E-002
47E-005
1.6E-003
1.BE-003
38E-004
4.8E-003
2.7E-003
13E-004
1.0E-001

1.4E»000
-

81E+000
S.6E-001
1.0E*001

Exposm
Routes Total

-
-

3.8E-002
4.6E-004
2.0E-004

_

1.7E-002
_
-

3.9E-003
50E-003
4.2E-002
3.1E-004
2JE-003
2.8E-003
3.9E-004
7.4E-003
4.2E-003
2.0E-004
1.2EJMi

1.5E*000
-

1.3E»001
6.6E-001
1.5E»001

o
o
H^

o
o



{[Scenario Thnalrama: Future
Receptor Population: Construction Workers

[RecaptalAga: Adu«_ _ _______

TABLE «.4RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCl

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAO COMPLEX SITE. SAYREVILLE. NEW JERSEY

o
o

ledum Expoeure
Medum

Surface Sol

Subsurface Sea-

Tee! Pit SOD

Exposure
PoM

AOC1-HRDO

AOC1-HRDD

AOC1-HROD

Chsmlcal

DleMn
Arodor-1248
Arodor-1254
Arodor-1280
Ammmum

Areenle
Cadmium
Copper
Manganeee
Metal
Sliver
Thdkm
Vansdum

(Total)

Arodor-1248
Arodor-1254
Arodor-1280
Aluminum
Antimony
Amnlc
Cadmium
Copper
Uwigjnase
Mckel
Ttulum
Vmadum

(ToW)

Bann(*)pyran>
Arodor-1248
Arodor-1254
Wffiwoy
Arwtlc

CToM)

Cirdnogonic Risk

Ingnllon

3.3E-OOS
3S6-007
26E-008
2.4E-008

-

HE-008
-
-
-
-
-
-
-

1.9E-000

4.4E-008
3.3E-009
1.1E-007

-
-

0.2E-007
-
-
-
-
-
-

7.8E-007

1.76-007
1.4E-000
2.1E-007

-
1.8E-009
2.0E-009

InlntlBon

-
-
-
-

-

_

-
-
-
-
-
-
-
-

-
_
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-

Dermal

426-008
5.8E-007
52E-008
4.4E-008

-

5.2E-007
-
-
-
-
-
-
-

1.2E-008

eoE-ooa
58E-006
1.9E-007

-
-

2.4E-007
-
-
-
-
-
_

S.2E-007

2.6E-007
25E-OOD
3.BE-007

-
7.0E-OOB
i.OE-OOS

TotaJRh*Acroes|Meda|
Total Rlrt Across AIMeda and Al Exposure Routes

Expo«ur«
Roule< Total

7.5E-008
9. IE-007
8 IE-006
68E-OM

-

19E-006
-
-
-
-
-
-
-

JOE-006

1.2E-007
6.2E-009
3.0E-007

-
-

8.6E-007
-
-
-
-
-
-

1.3E-008

4.5E-007
39E-008
5.BE-007

-
2.5E-009
3.0E-005

3.4E-OOS

Crwnlcal

DllMrtn
Arodor-1248
Arodoc-1254
Arodor-1200
Akjmlom

Araedc
CxMum
Copper
MingiMM
Mckel
$(Mir
Tritium
Vimdum

(Tol»l)

Arodor-1248
Arodor-1294
Aroeki-1280
Akirinum
ArtHnwny
ATOMIC
C.artum
Copper
MtngVMM
Nckel
ThaJluni
Vinadum

(ToUO

B«uo(*)pyrar»
Arodor-1248
Aroctor-1254
AnHfnony
Artente

(Tot»l)

Noo-CJrclnoflenlc Hazard Ouotleflt

Prtmary
Target Cfgtn.....

Uver
-

Immune
-

SMn
Kidney
-
-

Body Orpins
SMn

LlvarJUood
Nona

_
Immune
-
-

Whole body/Wood
SMn

Kidney
-
-

BodyOrgana
UvarMood

None

-
-

Immune
Whc*> body/Mood

SMn

Injustton

2.0E-003
-

5.1E-002
_

1.7E-002
t.OE-002
2.1E-001
S.4E-003
1.3E-002
2.1E-002
8.SE-003
72E-003
1.7E-OD2
HE-002
3.7E-001

-
5.86-003

-
1.3E-002
1.5E-002
B8E-002
5.3E-003
3.7E-002
24E-002
1.0E-002
4.3E-002
8.6E-003
2.8E-O01

-
-

3.7E-001
3.BEtOOO
2SEKWJ
7.1E*bb6

Inhalation

-
-
_
_
-
_
-
-
-
-
-
-
-
-
_
_
-
-
-
-
-
-
-
-
--
-
-
-
-
-
-
-

Dermal

-—•--•—-

3.8E-003
_

B.5E-002
_

2.3E-003

85E-002
7.2E-OOS
1.7E-003
2.8E-003
8.6E-004
9 HE-004
2.3E-003
15E-003
2.0E-001

_
1.1E-002

-
1.7E-003
2.06-003
3.8E-002
7.0E-005
4BE-003
3.2E-003
14E-003
5.7E-003
1. IE-003
7.0E-002

-
-

88E-OOI
52E-OOI
1.1E+000
2.3E*000

Total Hu»rd Index ACTOM Al M«li ind Al ExpoM* Routee

Total (SMn) Hl«
Total [Immune) HI »

Total [Whole Body/Blood] HI *

Expoaura
Routaa Total

67E-O03
-

1. SB-001
_

1.9E-002

306-001
5.56-003
1.5E-002
246-002
7.4E-003
82E-003
1.BE-002
1.3E-002
5.7E-O01

_

1.7E-002
_

1.5E-002
1.7E-002
1.4E-001
54E-O03
42E-O02
2.7E-002
1. IE-002
40E-O02
9.7E-003
3.3E-001

-
_

I.IEtOOO
4.4E»000
3.9E«000
9.5E«000
1.0E«001

43E.OOO ]|
1,2E»000
44E*000
: :. -•- - 1



TABLE 9.4.CT
SUMMARY Of RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURE

HORSESHOE ROAD COMPLEX StTE, SAYREVILLE, NEW JERSEY
Scenario Tlmftwrw: Mm
Recaptar PopMIon; Conrturtlcn Wafers
Receptor

Madun

Sol

Exponn
Medun

TastPHSdl

Expoxi-e
Port

AOC 1 - HRDD

CharNcal CardnogericRlsk

InQcsdon IrhatBlion Dermal Expostre
Roues Total

Chwrtctl

Arodor-124»
Af odor-1254
Artfmony
Anarlc

(TOW)

Norvdrdrageric Huard QuoHent

Prlnwry
Tirgat Organ

_
kmuie

VUholaliadyMood
SMn

Ingnlon

_
56E-002
9.6E-003
1.3E-001
2.1E-001

Mutation

_
-
-
-
-

Derm*

_
1.2E-001
13E-003
5.3E-003
1.86-001

Expostra
RoU« Total

_
18E-001
1.16-002
1.4E-001
3.9E-001

o
orfi
oto



|Seanado Ttmatoma: Fultn
Racaptor Population: Coostnidlon Woman
iRecaplorAgrAiJui

TABLE 9.4.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

o
orf»
o
to

Medium

So*

Soil

Bulking
Materials

Exposure
Maolum

Surt.ce Son

Subsurface SoH

Bulking
Material*

Exposura
Point

AOC2-ADC

AOC2-ADC

AOC2-ADC

Chemical

BanaXa)anthracena
BenaXb)l1uorantherw
BenaXajpyrene
lrxfcno<1,2,3.cd)pyrane
Dlberen(a.h)anmracene
Aktto
(XakHn
Methoxychlor
Atodor-1248
Arodor-1280
2.3.7.8-TCOOeouIv.
Antimony
Arsenic

(Total)

U-DlcbbroettMne
BanKtbXuoranlhana
Baran(a)pynne
Methoxyohtor
Arodor-1242
Arodor-1248
Arsenic
Thalum

(Total)

BenxXalpyrana
lndeoo(1.2,3-cd)pyrene
DlbsnBO(a,h)anthnicane

tawtapMtwfw
bibenrturan
Fknrena
Fknranmana
Pyrene
Methoxychlor
Antimony
Ananlc
Copper
Manganese
Thalum
Zinc

(Total)

Carcinogenic Risk

Ingesilon

2.6E-007
3.7E-007
2.56-006
1.5E-007
2.86-007
1.2E-007
2.0E-007

-
1.26-006

8.5E-OOB
78E-O07

-
4.1E-005
4.7E-005

8.06-007
3.86-008
S.8E-007

-
3.8E-007
2.SE-008
2.1E-O05

-
2.5E-005

1.4E-O05

1.4E-004
3.7E-006
1 16-005

-

_
-
-
-
-
-
-

2.1&008
-
-
-
_

1.SE-004

Inhalation

-
-
-
-

-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
_
_
-

-

_
-
-
-

_
-
- .-
-
-
-
-
-
-
-
-
_
-

Dermal

4.4E-OQ7
8.3E-007
4.26-006
25E-007
486-007
1.5E-007
2.8E-007

-
2 IE-000
15E-007
30E-007

-
1.6E-008
9.0E-006

786-008
8.8E-OM
9.86-007

-
8.5E-007
4.66-006
8.2E-008

_
2.26-005

236-005

2.36-004
8.3E-008
196-005

-

_
-
_
-
-
-
-

8.3E-007
-
-
-
_

316-004
Total Risk AerosslMadal

Total Risk Across Al Mada and Al Exposure Routes

Exposura
Routes Total

7.0E-007
10E-008
676-006
4.0E-007
7.7E-007
2.7E-007
4.8E-007

-
336-006
2.46-007
1.1E-008

-
4.1E-005
5.8E-005

8.4E-008
1.1E-007
1.66-006

-
106-006
7.1E-008
2.96-005

_
4.7E-OOS

3.7E-OOS
4.8E-OQ9
3.76-004
106005
3.06-005

-

_
-
-
-
-
-
-

2.DE-OD8
-
-
-
_

4.BE-004

5.9E-004

Chemical

Benn(a)anmnicane
BnurKblftionnlhene
BeruiXalpyrene
ndeno(1 ,2,3-cdJpyrana
CHbenai(a,h)anthracana
Akrln
CMakHn
irtothoxycMor
Arodor-1248
Arodor-1280
2,3,7.8-TCDDaoulv.
Antimony
Arsenic

(Total)

1.2-Dlchkiroathana
BennXb)lknranthena
Berun(a)pyrenB
MethoxycNor
Arodor-1242
Arodor-1248
Arsenic
Tnalum

(TOW)

BanaXa)anthracane

Ben»o(a)pyrena
lndano(1.2.3̂ id)pyrena
DlbenB)(.,h)antr«cene

Acanaphthana
OlbanBrfUran
FkJorana
Fluoranthana
Pyrana
Mathoxychlor
Antimony
Areanlc
Copper
Manganasa
Thrtum
Zinc

(TotaO

Non-Card wg^cH^ardQuotl̂

Primary
Target Organ

-
-
-
-
-

Liver
liver

Reproductive
-
_
-

Whole body/bknd
SUn

-
-
-

Reproductive
-
-

SWn
UveriUood

-

_
-
-

Whole body

Uvar
-

Bktod
Kldnay/lvar

Kld)»y
Raproductlva

Whole body/Mood
SMn
-
-

Uver/Mood
Blood

Ingeslion

-
-
-
-
-

1.86-002
1.86-002
2.46-001

-
-
-

9.6E-002
1.5E»001
1.5E*001

1. 86-002
-
-

1.8E-001
-
-

3.36*000
3.1E-002
3.5E«OOO

-

_
-
-

1.9E-OD2

16E-O02
3.0E-001
486-002
1.26-001
1.1E-001
386-002
1.7E-002
3.4E-001
1.56-002
256-002
3.1E-002
1.2E-002
1.1E-HXW

Inhalation

-
-
-
-
-
-
-
-
-
_
-
-
-
-

-
-
-
-
-
-
-
_
-

-

_
-
-
-

_
-
-
-
-
-
-
-
-
-
-
-
-

Dermal

-
-
-
-
-

2. IE-002
24E-002
4.46-001

-
-
-

1.3E-002
S.8E«UO
8.3E+000

2.1E-001
-
-

2.4E-O01
-
-

1.3E<000
4.1E-003
1.8E«000

-

_
-
-

256-003
8.8E-003
2.16-003
3.9E-002
62E-003
1.56-002
1.5E-O02
J6E-O03
1.7E-004
1.06-002
1.SE-004
256-004
3.16-004
1.2E-004
1.4E-001

total Huard Inaax Across Al Meoia and Al Exposura Routes

Total (SMn) HI >
Total (Kldnayl HI •

Total [Reproductive] HI*

Exposura
Routes Total

-
-
-
-
-

3.76-002
4.26-002
8.86-001

-
_
-

1. IE-001
216*001
2.1E-KM1

2.3E-001
-
-

4.2E-001
-
-

4.86*000
3.56-002
5.36*000

-

„
-
-

22E-002

1.86-002
3.46-001
5.46-002
1.46-001
1.36-001
4.06-002
1.7E-002
3.SE-001
156-002
25E-002
3.1E-002
1.26-002
1.3E*000
2.86*001

286*001 I
2.8E-001

\ i.ieiooo l̂
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TABLE 9.4.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCt

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

o
o

Medim

So*

Sol

Mdng
MataiMi

Expowe
Medum

SulaceSol

SuBsufaoaSo»

BUMna
Material!

EnxMire
PoM

AOC2-ADC

AOC2-ADC

AOC2-ADC

Ctwrtcal

Bero(a)enlncene
Benzo(b)fluorBrtheria
Banzo(a)pyrene
ln*no<1.2.3-cd)pjrane
at»nzo<«.h)ar*r«ctr«!

2-M«tiylnaphihal«ne
Acenaphlhene
Dlbanzoftran
Fkxnra
Rucr»rthene
Pjrana
Metwxydtor
Artmony
Araertc
Copper
Marganasa
Thami
Zinc

(Total)

Cardnoflerfc Risk

Ingetfon

58E-006
6.7E-008
5.3E-005
1.6E-006
5.3E-006

-

_.
-
_
-
-
-
-

1.2E-008
-
-
_
_

T.4E-005

Hialtfon

-
_
-
-
-
-

_
-
_
-
-
-
-
_
-
_
_
_
-

Dam*

9.8E-006
HE-005
8.9E-OOS
31E-005
69E-006

-

„

-
-
-
-
-
-

46E-007
-
_
_
_

1.2E-004

Expoim
RoU« Told

1.6E-005
18E-005
1.4E-004
3.3E-005
1.4E-005

-

_

-
-
-
-
-
-

1.7E-008
-
-
_
_

2.0E-004

Omriol

BereoWartncem
B«nzo(b)lluom«i«T»

nbereo(iJi)irllnc«ne
AWn
OleKtln
Matoxydior
Arodor-1248
Arodcr-1260
2,3,7,e-TCDDeqJv.
Antimony
Anerlc

(Total)

1.2-TJhHcroalhana

MalhoxycHor
Arodor-1242
/•rodor-1248
Ar«r1c
Thalini

(Total)

Banto(a)anrncana
B«nzo(b)fluorw*«ne
Benzo(i)pyr«re
M«ro(1.2.3̂ )py™ne
Obanto(aji)antncana
Naphtialana

nbtnzollran
Fluorana
FUcnrttiana
Pjrana
Maflxntycrlcr
ArKmony
Artartc
Copper
Mangana«a
Thalun
Zinc

(Total)

Non-Cardrogartc Hazard Ouolari

Primary
TargatCrgan

-
-

_

Uvar
Uvar

Roprodudva
-
-
-

Whole body/Wood
SMn

_

ReproducOve
-
-

SMn
UvanUood

-
_
-
-
-

Wide body

Uvar
-

Hood
Kidney/Ivor

Nariay
Reprodudlvt

VWiort body/Wood
SMn
-
-

UvatMood
Bood

roeUon

-
-

_

4.6E-003
48E-003
1.7E-002

-
-
-

8.1E-003
1.8E-001
2.2E-001

HE-003

1.8E-002
-
-

8.4E-002
1.7E-002
12E-001

-
_
-
-
-

8.1E-003

7.1E-003
1.2E-001
18E-002
55E-002
5.6E-002
91E-003
1. IE-002
i.ee-ooi
7.8E-003
1.2E-002
1.5E-O02
3.9E-003
5.36-001

Hialaton

-

:
:-_--.---_
-
__----
-_----
.--------~_--

Dermal

-

:
—

8.1E-003
6.4E-003
3.3E-002

-
-
-

HE-003
7.4E-002
i.2E-boi

1.4E-002

2.1E-002
-
-

3.4E-002
2.3E-003
7.1E-002

-
_
-
-
-

7.9E-004

9.3E-004
1.6E-002
23E-O03
7.2E-003
7.3E-003
916-004
1.1E-004
5.5E-003
786-005
1.2E-004
1.5E-004
3.9E-OOS
45E-002

Expoam
ROUM Total

_

:-
1.1E-002
1.1B002
5.0E-002

-
_
-

9.2E-003
2.5E-001
3.4E-001

1.5E-002

3.7E-002
_
_

12E-001
1.7E-002
l.9E-boi

-
_
-
_
-

6.9E-003

8.0E-003
1.4E-001
2.0E-002
8.2E-002
6.3E-002
1.0E-002
HE-002
1.9E-001
7.7E-003
1.2E-002
1.5E-002
39E-003
5.8E-001



TABLE 9.4.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC«

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE. NEW JERSEY

: Scenario Tbmframe: Future
Receptor Population: Construction
Receptor Age: AoUt_______

Sol)

SoN

SOD

fedum Exposure
MMMn

Surface So*

Subsurface SoB

Test Pit Son

Expo««
PoM

AOC3-SPD

AOC3-SPD

AOC3-SPD

Chemical

Bwn(ii)Mnttncww
BMt8o(b)fluofwith6nv
Benn(«pyrene
lnd§oo(1 ,2,3-cd)pyrAn6
Methoxyehtor
Akinkun

Arsenic
Copper
Msnpnese

Thrtum
VMdum

(Total)

BenoKalpyrene
ArootaM254
Aroctor-12«0
MflttMRQfchlor
Aluminum
Antimony
Arsante
CxMum
Manganese
IMIum
Vanadum

(ToUl)

BvoD(>)pyraM
Dlbsnzod.htmttwcWM
Arodor-1248
Aro<*x-125<
Amnic
Coppw
_ - ...ffohH)

Carcinogenic Risk

IngMHon

2.1E-008
3.6E-008
18E-007
1.8E-008

-
-

8.1E-007
-
-
-
-

•7E-007

12E-008
5.0E-009
8.0E-008

-
-
-

7.4E-007
-
-
-
-

7.«E-007

5.86-007
1.1E-007
7.1E-007
2.06-007
2.0E-006

-
6.06-006

Inhatalkn

-
-
-
-
-
-

_
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-

_
-
-
_
_
-
-

Oannal

38E-008
6.0E-008
3.1E-007
2.7E-008

-
-

2.4E-007
-
-
-
-

6.7E-007

10E-OM
1.0E-008
1.1E-008

-
-
-

28E-007
-
-
-
-

3.3E-W7

9.8E-007
1.9E-007
1.30E-006
3.70E-007
7.ME-OT7

-
6.7E-008

Total Risk AerossfMeda]
Total Risk noon Al Modi and Al Exposure RoulM

Exposure
Routas Total

5.7E-008
98E-008
4.9E-007
436-008

-
-

8.5E-007
-
-
-
-

t.56-008

3.16-008
1.6E-008
1.7E-OOB

-
-
-

1.0E-006
-
-
-
-

1.1E-OM

10E-O05
1.1E-O07
2.0E-OM
5.7E-007
2.86-006

-
1.3E-005

1.SE-005

ClMinlcal

B«HD(«)»nlh™cww
Bw(Kb)fiuofanthBno
BsnaKaJptfnn*
kK«nK1.2.3-od)pyn)fM
KMhoxychlor
Aluminum

Amnlc
Copper
Mangnma
Thalum
Vamdum

(Total)

B«nBO(a)p>rana
Aractor-1254
Arodor-1260
Matt»KycNor
Akimnum
AnHmony
Anunle
CaoMun
Manganese
Inalum
Vanadum

(ToW)

BenaHalpynme
Olben2o(a,h)anthnic«ne
Arodor-1248
Arodor-1264
Arsenic
Copper

(Total)

Non-Carcinogenic Haard Quotient

Primary
... T"8et Orjsn .

-
-
-
-

Reproductive

SUn
-
-

Liver/Wood
None

-
Immune
-

Reproductive
-

Whole body/Mood
SMn

Kidney
-

Liver/blood
None

-
-

Immune
SMn
-

Ingwtlon

-
- r

-
-

t.aE-floi
106-002

9.86-002
4.6E-002
1.1E-002
1.8E-002
8.3E-003
3.9E-O01

-
0.8E-003

-
4.3E-O03
1.1E-002
2.56-003
I.2E-001
a.OE-004
0 86-003
2.1E-002
5.7E-003
1.8E-001

1.2E*001

-
-

3.6E-O01
3.1E-001
9 76-001
1.4E«OOt

Inhalation

-
-
-
-
-

-

_

-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-

_

-
-
-
-
-
-

Dernial

-
-
-
-

216-001
1.3E-003
886-003
38E-002
8.16-003
1.4E-003
2 IE-003
8.5E-004
27E-001

-
1. IE-002

-
5.46-003
1.5E-003
3.3E-004
4.66-002
1.1E-005
1.3E-003
27E-003
7.5E-004
7.76-002

-
-

6.7E-O01
1.2E-001
1.3E-001
1.7E*001

Total Hazard Inctox Across Al Mada and Al Exposure Routes

Eiqaosw
Routes Total

-
-
_
-

37E-001
1. IE-002
5.66-002
1.36-001
6.2E-002
1.2E-002
1B6-002
7.26-003
6.6E-001

-
2.66-002

-
1.0E-002
1. 36-002
286-003
1.7E-001
(.IE-004
1. IE-002
2.4E-002

-
286-001

-
-

1.0E«X»
4.36-001
1.1E*000
3.1E4001
3.1E«O01

O
o
rt*
o
Ul

Tolil(Klon.y|HI=l| 26E*O01
Total ISWn] HI« j 736-001

Total [Immunel HI = 116*000



[|Sc«rndo fime>»me RJirii
Receptor PopUrtore ComtuctonVtetan
Receptor Age: MM

TABLE S.4.CT
SUMMARY OP RECEPTOR RISKS AND HAZARDS FOR COPCl

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILIE, NEW JERSEY

Medun

SOU

Exposure
Medum

Te>t Pit Sol

E*c«.
PoW

AOC3-SPD

ChemJc-

hgesdon

Card

IrMadon

nogerlcRlsl

Oemul

<

Exposure
Roules Total

Chemical

Hox&cMoi tnthano
Bemo(a)pyene

Arodor-1248
Arodor-1254
Arsertc
Copper

(Tot*)

Primary
Target Organ

W*ey
-

_
Imnrne

SMn
-

NooCard

Iraeseon

2.1E-003
-

_
46E-002
88E-002
HE-001
2.4E-001

nogerlcHaxan

HiaJaHon

-
-

„
-
-
-
-

dOuoBert

Dermal

26E-003
-

_
8.6E-002
3.4E-002
1.4E-002
1.4E-001

Exposure
Roiies Total

4.9E-003

-

_

1.3E-001
1.2E-001
1.2E-001
3.8E-001

o
o



TABLE 8.4.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC<

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVIUE. NEW JERSEY

|SMWtB TtMMnw: Fttm
JRaeaplor PopUaflon: Comtnjctlon Wortcara

o
o

Madum

Son

SOU

Butting
Matariak

Expoaura
Madum

SurttoSod

SubufleaSoll

Bulking
Mataii"»«

Expoaura
PeM

AOC4-ARC

AOC4-ARC

AOC4-ARC

Chamlcal

BamXaJpyrana

Aktto
Arodor-1248
ArodoM2S4
Aracfer-IMO
2,3,7,8-TCDO aqulv.
Aluminum
Antimony
ArMrto
Cadrium
Coppar
Influx g a
Mckal
Silver
Thalum
Zinc

(Total)

Tatraehtoroelhena
CHoratwmnv
B«aD(iHrthnlc«w

B«aX»lvrm
^Kfcno(1 ,2,&cd)pyrafM
1.2,4-TricHofObmiBO.
AkMn
Arodar-1248
Arodor-1254
AfaMnun

ArMrto
^tmnnunmmm

TMhm
Undum

(TOM)

Arodw-1254
2,3.7,8-TCDD«Mv.

Amnlo
(Total)

CardnogmicRlik Chwrial

Ingesdwi

2.2E-007
e.oE^oo

B4E-009
3.0E-008
66E-008
1.9E-008
5.1E4107

-
-

88E-007
-
-
-
-
-
-
_

1.8E-006

1.7E-006

0.8E.008

S.5E-008
8.0E-OOB

-
18E-006
5.1E-008
1.0E-008

-

3.3E-007
-
-
-

4-8E-O07

1.0E-OM
4.3E-OOS

B.5E4M
5.1E-006

Inhrirtlon

_

-

_
_
-
-
-
-
-
-
-
-
-
-
-
-
-
-

„

-

_
-
-
-
-
-
-

..
-
-
-
-

-
-

_
-

Dwrml

ME-OM
3.8E-007
1.2E-008

8.2E-008
S.5E-008
1.JE-007
i.eE-oaa
2.0E-007

-
-

2.7E-007
-
-
-
-
-
-
-

HE-008

2.2E-007

1.7E-OM

1.8E-C07
1.4E-008

-
2.1E-008
B2E-009
3.4E-OOB

-

1.3E-007
-
-
-

5.7E-007

tSE-ooe
17E-005

2.5E-006
2.1E-005

Total RIMc AcrwtlMedi]
ToW RMt Aerow Al Mada «nd Al Expoaura RoulM

Enpowra
RoulM Total j[

8.0E-007
2.1E-008

1.SE-008
8.SE-008
1.BE-007
4.SE-008
7.1E-007

-
-

9.8E-O07
-
-
-
-
-
-
_

2.7E-008

rf.̂ C-UUf

2.7E-008

2.6E4W7
23E-008

-
3.7E-OM
1.4E-OM
5.3E-OM

-

4.8E-007
-
-
-

1.1E-OM

28E-008
80E-005

60E-008
7.2E-005

7JE-005

Bmndlpyfwt
HancNoraCUKlMW

AkHn
Aradoî 1248
Arodor-1254
Arodor-12flO
2.3,7.8-TCDD«Mv.
Aluminum
Aî luiony
AfMrtC

CKMum
Copper
MnginM*
NkM
SHvw
ThOum
Zinc

Trtncnfcxoilhm
CNorobaraww
BanBKi)>nltne«Ki

BmoMvmnt
lndino(1,2,3-od)pyr«ne
1.2.4-TrfcMoralMnww
AkHn
Arockx^124a
Arodor-12M
Aluminum

AiMnte
Mangvwc*
Thtlum
Viradum

(Total)

Arodor-1254
2.3.7,8-TCDD«Mv.

ATMfllC

Non-Cwdnogmlc Huird QuotlKt

Primary
TirgatOrojin

_
Kldwy

Uw
_

lllHIIUM
_

-

-

WhctabodyfUood
SWn

KloJujy
-
-

BooVorgma
SMn

Uvw/Hood
Blood

(ToUl)

Uv«r
-

..
-

Aolwul
Uv«r
-

bnmm

SMn
-

Uvw/bknd
Norn

(mroun*

SMn
(TaW)

IngaiOon

_
4.1E-OOJ
9.6E-003
8.BE-W4

_
1.2E-001

_
-

1.BE-002
S.4E-OD2
HE-001
4.4E-002
1.8E-002
23E-002
15E-002
8.9E-002
1.2E-002
3.7E-002
5.7E-001

1.SE-003

-

_
-

1.4E-002
3.3E-004

-
34E-003
1.8E-002

52E-002
8.7E-003
18E-002
7.4E-003
1.3E-001

1.1E4000
-

LOEtOOO
OflE+001

InhaMon

_

-

_
_
-
-
-
-
-
-
-
-
-
-
-
_
_
-

_

-

_
-
-
-
-
-

-

_
-
_
-
-

-

-

_
-

Darmal

_
3.4E-002
1.3E-002
1.2E-003

_
22E-O01

_
-

2.8E-003
7.2E-003
4.3E-002
5.9E-004
24E-003
3.1E-003
2.4E-003
9.2E-003
1.8E-003
4.BE-003
i«E ô6i

2.4E-002
-

_
-

1.DE-002
3.0E-004

-
83E-003
2.1E-003

2.1E-002
86E-004
2.5E-003
08E-004
1.1E-001

34E+000

4.1E-001
1.96*001

Total Hand hdn Acron Al M>d«nd Al ExpMtn RoutM

Total |SMn| HI*
Total fWholaBody/bloodl HI •

Total llmmunal HI «

Elaiotura
RoulM Total

_

05E-002

2.1E-003
_

3.4E-001
_
-

2.2E-002
6.1E-002
1.5E-001
4.8E-002
20E-002
28E-003
2.0E-002
7.8E-002
1.4E-OD2
4.2E-002
8.3E-001

28E-002
-

„
_

32E-002
53E-004

_
•7E-003
1.8E-002

73E-002
7.8E-003
22E-002
8.4E-O03
2.4E-001

9.2E<000

1.4E4000
1 1E*002
1.2E«O02

i7E*aoO I
i.iE«ob2
5.6E»dlJb_ 1



!

Scenario Tlrotanw: RAn
Rwaplor PopU>«on: Coratuaon Woken
Receptor ASK AdJt __

TABLE 9.4.CT
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC9

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Medun

toilets

Eipou*
Medun

BUkfng
Metal*

Eipotu*
PoM

AOC4-ARC

Chemical Carctnogertc Risk

mo.sl.on Irtmatlon Domwl Exposm
Routes Total

Qmrlai

Aredor-1254
2.3.7.8-TCDDequlv.

faerie

Wmary
Tanget Organ

Immune

Wide bodyiHood
SMn

(Totel)

Non-Caret

3.4E-001

2.7E+001
6.2E-001
2.8E»001

logflric HUH

If Million

_
-

dQuoieri

6.3E-O01

3.8E»000
2.SE-001
4.56*000

Expo«l»
Routes ToM

9.7E-001

3.16*001
8.7E-001
3.2E«66l

o
o
ô
00



TABLE 10.1,RME
RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREWILLE, NEW JERSEY

[Scenario THnetrime: Current and Future
Receptor Popule«on: Area Residents (Tre«pas«efs
Receptor Age;

Medum

Son

BuMng
Materials

Surface Water

Sedment

Exposure
Medum

Surface Sod

BUMng
Matarfafe

Surface WMer

Sedrtwnt

Exposure
Point

AOC2-AOC

AOC2-AOC

AOC2-AOC

AOC2-ADC

Chemical

Arsenic
(TotaO

Benco(a)an1hracene
Benco(b)Auoranlhene
Bento(a)pyrene
lndeno(1,2,3-cd)pyrenB
OftMnzoCa,h)antncene
Arserte

(Total)

Areenlc
(Total)

Benro(8)pyraie
Arsenic

(Total)

TotefRtskAcrci

Carcinogenic Risk

Ingeston

1.2E-OI5
12E-006

4.1E-006
5.2E-006
4.1E-005
1. IE-006
3.4E-006
6.4E-007
5.5E-005

18E-006
1.8E-006

4.4E-007
5.2E-005

Inhalation

.

-

-

-

_

-

-

Dermal

9.5E-006
9.5E-006

1.4E-OOS
1.7E-005
1.4EJ004
3.7E-006
1.1E-005
4.9E-007
1.9E-004

3.3E-008
336-008

5.4E-007
1.5E-OOS

S.3E-OOS - 1.6E-OOS
"" " "" TotaiRiskAcrosslMedaj

ss Al Meda and Al Exposure Routes

Exposure
Routes Total

2.2E-OOS
2.2E-005

2.2E-005
1.8E-OD4
4.8E-006
1.4E-OOS
1.1E-006
2.4E-004

1.8E-006
1.8E-006

9.8E-007
6.7E-005
6.8E-OOS

' 13E-OM '_ ~_

Chemical

ArsenJe
(Total)

Benzofb k̂ioranthene
Benzo(a)pyrene
lndeno(1,2,3-ed)pynn»
Dib6nzo(alh)a>illij)cene
Arsonlc

(Tofcl)

Arsenic
(Tc*l)

Benzo(a]pyrene
Arsnnlc

(ToW)

Non-Carcinogenic Hazard Quotient

Primary
TanjetOrgan

SMn

SMn

SMn

SMn

Ingestbn

7.3E4XJ1
7.3&001

1.7E-002
1.7E-002

4.7E-002
4.7E-002

1.4E+000
1.4E-KXM

MhaMlbn

-

-

-

_
-

-

-

Dermal

SSE-001
5SE-001

13E-002
13E-002

8j6E-004
86E-004

38E-001
3.8E-001

Total Hazard Index Across Al Meda and Al Exposure Routes

Total ISMn) HI -

ExpOMJTB

Routes Total

1.3C-KXX)
1.3E*000

3.06-002
3.0E-002

4.8E-002
4.8E-002

18E+000
1.8E-KMO

" ' 3.iE<oob

1 3.1E<«6b ]]

o
o
rfi.
o
VD



TABLE 10.1.RME
RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAO COMPLEX SITE, SAVREWLL6, NEW JERSEY

k) tiin«ft«m«:
I Receptor Poputalon: Area Resident* (Trespassers
|| Receptor Age: Youth (12-17 years)

Medum

Sofl

BuWng
Materials

Surface Water

Sedment

Exposure
Medum

Surface Sol

Bulling
Materials

Surface Water

Sedment

Exposure
PoM

AOC4-ARC

AOC4-ARC

AOC4-ARC

AOC4-ARC

Chemical

2,3,7,8-TCDDequrv.
Arodor-1254
Antimony

(Total)

Arodor-1254
2,3,7,8-TCDDequrV.
Artbnony

(Total)

AnSrnony
(Total)

Arodor-1254
2,3,7,8-TCDOequlv.
Antimony

(Total)

IngesBon

1.5E-007
2.0E-008

1.7E-007

3.1E-007
1.3E-OOS

13E-005

_

-

1.2E-006
1.2E-007

1.3E-006

Carcinogenic Risk

Inhalation

-

-

-

-

_
-

-

-

Dermal

1.2E-007
7.16-008

1.9E-007

1. IE-006
1.2E-007

1.2E-006

_

-

1.5E-006
3.4E-008

U1.5E-008
Total Risk Across(Me<la|

Total Risk Across Al Media and Al Exposure Routes

Exposure
Routes Total

2.7E-007
9.1E-008

3.6E-007

1.4E-006
1.3E-005

1.5E-005

-

2.7E-006
1.SE-007

2.9E-006

raE-qw^

Chemteal

Arodor-1254
Antimony

Arodor-1254

Antimony

AnBmony
(TotaO

Aredor-12S4

Antimony
(TotaO

Non-Carcinogenic Hazard Quotient

Primary
Target Organ

Immune
Whole booV/btood

(Total)

Immune

Whole bodyMood
(TotaO

Whole bodyttood

Immune

Whole body/blood

Ingasfan

5.8E-003
2.7E-003
8.5E^6b3

9.0E-002

4.8E4000
4.9E<000

6.9E-003
6.9E 6̂b'3

3.SE-001

7.8E-003
3.6E-001

mhaMon

-

-

-

-

_
-

-

-

Dermal

2.0E-002
68E-004
2.1E-002

3.2E-001

1.2E«000
1.5E4000

1.3E-004
1.3E-004

4.4E-001

7.2E-004
4.4E-001

Total Hazard Index Across Al Meda and Al Exposure Routes

Exposure
Routes Total j

2.6E-002
3.4E-003
2.9E-002

4.1E-001

6.0E-KWO
6.4E4000

7.0E-003
7.0E-003

7.9E-001

8.5E-003 j
j_ 8.0E-001

7.2E-i«» ]
.. _... . „. _ __ .

Total (Whole BodyMood] HI ° | 6.0E-KJOO
Total (Immune] HI« I i.2E*SpO^

O
o*.
H
O



TABLE 10.1.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

RISK ASSESSMENT SUMMARY
HORSESHOE ROAD COMPLEX SITE, SAYR6WLLE, NEW JERSEY

Medium

Surf ace Water

Sraknont

Scenario Tltnefranw: Current and Future 1
Receptor Population: Area Residents
Receptor Age: Youti (12-17 years) J

Exposure
Medium

Surface Water

* ""Sediment " "" "

Exposure
PoM

AOCS-OSM

AOCF^OSM^" "~

Chemical

Arsenic
(Total)

Arsenic
(Total)

Cardnogenfc Risk

IngeHon

2.2E-006
Z.2E-006

6.0E-OK
6.0E-OOS

Inhalalon

-

Oermel

4.0E-008
4.0E-008

1.7E-005
1.7E-005

Total Risk AcrosslMeda)
Total Risk Across Al Media and Al Exposure Routes

Exposure

2.3E-006
2.3E-006

7.7E-006
7.7E-OOS

" 3?|-M§il"l

Chemical

Arsenic
(Total)

Arsenic
(TOW)

NocvCardnogente Hazard Quotient

Primary

Skin

SMn

Ingeslon

8.7E-002
S.7E-002

1.6E+000
i.6E'iobo

Inhflloflon

..... ,r — .

-

Dermal

1.0E-003
1.0E-003

4.4E-001
4.4E4oi

Total Hazard Index Across Al Meda and Al Exposure Routes

Total ISMn) HI »j

Exposure |

58E-002 j
5.9E-662

2.0E-KXX) I
2.iE+6bb

__2JE«00 j

~2.iE-K»<r"j

o
o



TABLE 10.1.RME
RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREWLLE, NEW JERSEY

Scenario Tlmeframe:Currw» and Future
Receptor Population: ATM Render*
ReeeptorAge:Youln(12-17ymrs)

MfldNjTt

Surface Water

Sedment

Exposure
Medum

Surface Water

Sedment

Exposure
Point

AOC6-RR

AOC6-RR

Chemical

Arsenic
(Total)

Arsenic
(TOW)

Carcinogenic Risk

fngestlon

7.8E-008
7.8E-003

33E-005
3.3E-W5

Inhalation

-

_
-

Dermal

1.4E-009
HE-009

9.3E-006
9.3E-006

Total Risk AcrossfMeda]
Total Risk Across Al Media and Al Exposure Routes

Exposure
Routes Total

7.9E408
7.9E-008

4.2E-005
4.2E-005

4.2E-005

Chemical

Arsenic
(Total)

Arsenic
(TOW)

Non-Cardnogente Hazard Quotient

Primary
Target Organ

SMn

SMn

Ingeston

2.0E-003
6.0E-003

8.8E-001
8.8E-001

Inhalation

-

_

-

Dermal

3.7E-OOS
9.2E-005

2.4E-OOt
2.4E-001

Total Hazard Index Across Al Media and Al Exposure Routes

Total |SWn) HI *j

Exposure
Routes ToW

2.0E-003
5.1E-003

I.IE^OOO
11E4000
1.1EtOOO

i.iE*o6q"""|

o
o

to



TABLE 10 2a.RME
RISK ASSEfeSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Timeframe: Current and Future
Receptor Population: Residents

[Receptor Age: Adult

Medium

Surface Water

Surface Water

Sediment

Exposure
Medium

Shellfish

Surface Water

Sediment

Exposure
Point

AOC 5 - DSM

AOC 5 -DSM

AOC 5 - DSM

Chemical

Arsenic
(Total)

Arsenic
(Total)

Arsenic
(Total)

Care

Ingestion | Inhalation

12E-008
1.2E-008

35E-005
35E-005

19E-004
1.9E-004

..

-

_

-

-

nogenic Ris

Dermal

_

-

16E-005
1.6E-005

15E-004
15E-004

Total Risk Across(Media)
Total Risk Across All Media and All Exposure Routes

k

Exposure

1 2E-008
12E-008

51E-005

51E-005

34E-004
34E-004

Chemical

Arsenic

(Total)

Arsenic

(Total)

Arsenic
(Total)

Primary

Skin

Skin

Skin

Non-Carcinogenic Hazar

Ingestion Inhalation

7.4E-006
7.4E-006

2.3E-001
2.3E-001

13E+000
i.3E+(J6b

_

-

_

—— r_.._

-

d Quotient

Dermal "] Exposure

_

-

1. IE-001
1.1E-001

97E-001
9.7E-001

7.4E-006
7.4E-006

34E-001
34E-001

22E*000
22E+66b

Total Hazard Index Across All Media and All Exposure Routes | _ 2_6E+000

Total (Skin) HI = If " 2 6E+666 '" "^

O
O
rf^
M
U)



TABLE 10 2a RME
RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Scenario Timeframe: Current and Future
Receptor Population Residents

[Receptor Age: Adult________

Medium

Surface Water

Surface Water

Sediment

Exposure
Medium

Shellfish

Surface Water

Sediment

Exposure
Point

AOC6-RR

AOC6-RR

AOC6-RR

Chemical

Arsenic

(Total)

Arsenic

(Total)

Arsenic
(Total)

Carcinogenic Risk

Ingestion

4.1E-010

41E-010

1.2E-006

1.2E-006

1.1E-004
1.1E-004

Inhalation

_

-

_

-

_

-

Dermal

_

-

5.7E-007

57E-007

8.0E-005

80E-005
Total Risk Across[Media]

Total Risk Across All Media and All Exposure Routes

Exposure
Routes Total

41E-010

4.1E-010

18E-006

1.8E-006

19E-004
19E-004

1.9E-004

Chemical

Arsenic

(Total)

Arsenic

(Total)

Arsenic

(Total)

Non-Carcinogenic Hazard Quotient

Primary
Target Organ

Skin

Skin

Skin

Ingestion

26E-007

2.6E-007

8.0E-003

80E-003

69E-001
69E-001

Inhalation

_

-

_

_

-

Dermal

_

-

3.7E-003

3.7E-003

5.3E-001
5.3E-001

Total Hazard Index Across All Media and All Exposure Routes

Total [Skin] HI =

Exposure
Routes Total

26E-007

26E-007

1 2E-002

12E-002

1.2E+000
12E+000
12E+000

"~"i.2E+006""" 1

o
o



TABLE 10 2b.RME
RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

[Scenario timeframe: Future
Receptor Population: Residents

e: Child

Medium

Surface Water

Sediment

Exposure
Medium

Surface Water

Sediment

.__ __. . TT—— —— ——— -—— -

Exposure Chemical
Point

AOC 5 - DSM

AOC 5 - DSM

Arsenic
(Total)

Arsenic
(Total)

Carcinogenic Risk

Ingestion

4.2E-Q05

4.2E-005J

45E-004
4.5E-004

Inhalation

_

-

-

Dermal

6.7E-006

6.7E-006

1 1E-004
11E-004

Total Risk Acrdss[Media]
Total Risk Across All Media and All Exposure Routes

Exposure

48E-005
4.8E-005

5.8E-004
56E-004

6.1E-004

Chemical

Arsenic
(Total)

Arsenic
(Total)

Non-Carcinogenic Hazard Quotient

Primary

Skin

Skin

Ingestion

11E+000

1.1E+000

12E+001
12E+001

Inhalation

_

-

-

Dermal

1.7E-001

1.7E-001

28E*000
2.8E+000

Total Hazard Index Across All Media and All Exposure Routes

Exposure

1.3E+000

13E+000

1.5E+001
1.5E+001
1.6E+001

Total (Skin] HI = If ~j.6E+001"̂ J

o
o

cn



TABLE 10.2b.CT
RISK ASSESSMENT SUMMARY

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Medium

Sediment

Scenario Timeframe: Future
Receptor Population: Residents
Receptor Age: Child

Exposure
Medium

Sediment

Exposure
Point

AOC5-DSM

Chemical

Arsenic
(Total)

Carcinogenic Risk

Ingestion

2.2E-004
2.2E-004

Inhalation

-

Dermal

5.2E-005
5.2E-005

Exposure
Routes Total

2.7E-004
2.7E-004

Chemical

Arsenic
(Total)

Primary
Target Organ

Skin

Non-Carcinogenic Hazard Quotient

Ingestion

5.6E+000
5.6E+000

Inhalation

-

Dermal

1.3E+000
1.3E+000

Exposure
Routes Total

6.9E+000
6.9E+000

o
o



TABLE 102b RME
RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE
Receptor Population. Residents

[Receptor Age; Child __ _ ___ _ _

Medium

Surface Water

Sediment

Exposure
Medium

Surface Water

Sediment

Exposure
Pdint

AOC 6 - RR

AOC 6 - RR

Chemical

Arsenic

(Total)

Arsenic
(Total)

Carcinogenic Risk

Ingestion

12E-006

1.2E-006

2.5E-004
2.5E-004

Inhalation

_

-

Dermal

57E-007

5.7E-007

5.9E-005
5.9E-005

Total Risk AcrossfMedia]
Total Risk Across All Media and All Exposure Routes

Exposure
Routes Total

18E-008

18E-006

31E-004
31E-004

r~ ~T'
31E-004

Chemical

Arsenic

CTotal)

Arsenic
(Total)

Non-Carcinogenic Hazard Quotient

Primary
Target Organ

Skin

Skin

Ingestion

80E-003

80E-003

65E+000
65E+000

Inhalation

_

-

_

-

Dermal

3.7E-003

37E-003

15E-KXM
isE+bob

Total Hazard Index Across All Media and All Exposure Routes

Total [Skin] HI =

Exposure
Routes Total

12E-002

12E-002

8.0E+000
80E+(XK)
80E+000

C"8.0E+ObO "I=_-i_-^ ---~—=^^±

O
O



TABLE 10.2b.CT
RISK ASSESSMENT SUMMARY

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

II Scenario Timeframe: Future
Receptor Population: Residents

[Receptor Age: Child

Medium

Sediment

Exposure
Medium

Sodifiwnt

Exposure
Point

AOC6-RR

Chemical

Ingestion

Care

Inhalation

nogenic Ris

Dermal

k

Exposure
Routes Total

Chemical

Arsenic
(Total)

Non-Carcinogenic Hazard Quotient

Primary
Target Organ

Skin

Ingestion

1.3E+000
1.3E+000

Inhalation

_

_ .-_._

Dermal

3.2E-001
3.3E-001

Exposure
Routes Total

1.7E+000
1.7E+000

o
o

00



|| Scenario Timerrame: Future
Receptor Population: Site Workers

TABLE 10.3,RME

RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Medium

Soil

___ .._...

Soil

Exposure
Medium

Surface Soil

Subsurface Soil

Test Pit Soil

Exposure
Point

AOC1-HRDO

AOC1^HROb"""~~

AOC 1 - HRDD

Chemical

AroclOf-1248
Arodor-1254
Aroclor-1260
Arsenic

._.___. ___._J™"<!

Aroctor-1248
Aroclor-1254
Aroctor-1260

Arsenic

(Total)

Aroclor-1248
Arodor-1264
Antimony
Arsenic

(TotaD

Carcinogenic Risk

Ingestton

3.4E-006
3.1E-007
2.6E-007

1.4E-005

1.8E-005

4.7E-007
3.5E-008
1.1E-006

66E-006

8.2E-006

1.5E-005
2.2E-006

1.9E-004
2.ii£6o4

Inhalation

-

-

-

-

Dermal

5.3E-OOS
4.8E-006
4.0E-006

4.8E-OOS

1.1E-004

7.3E-006
5.4E-007
1.7E-005

2.2E-005

4.7E-005

2.3E-004
35E-005

6.4E-004
9.1E-004

Total Risk AcrossIMedia]
Total Risk Across All Media and All Exposure Routes

Exposure
Routes Total

5.6E-OOS
5.1E-006
4.3E-006

6.2E-005

1.3E-004

7.8E-006
5.8E-007
1.8E-005

2.SE-005

S.5E-005

25E-004
3.7E-005

8.3E-004
1.1E-003

iJliu? "

Chemical

Aroclor-1248
Arodor-1254
Arodor-1260

Arsenic

(TotaO

Aroctor-1248
Aroclor-1254
Aroclor-1260

Arsenic

(TotaD

Aroclor-1248
Aroclor-1254
Antimony
Arsenic

(Total)

Non-Carcinogenic Hazard Quotient

Primary
Target Organ

Ifnmurw

Skin

Immune

Skin

Immune
Whole body/blood

Skin

Ingestion

2.1E-002

8.7E-002

1.1E-001

2.4E-003

4.0E-002

4.2E-002

1.5E-TO1
16E+000
1.2E+000
2.9E+000

Inhalation

-

-

-

-

-

Dermal

3.4E-001

3.0E-001

6.4E-001

3.8E-002

1.4E-001

1.8E-001

2.5E4000
1.9E+000
4.0E*000
8.4E+000

Total Hazard Index Across All Media and All Exposure Routes

Total (Skin] HI =
Total [Immune] HI -

Total (Whole Body/Blood) HI =

Exposure
Routes Total

3.8E-001

3.9E-001

7.5E-001

4.0E-002

1.8E-001

2.2E-001

2.7E+000
3.5E+000
52E+000
1.1E+001
1.2E+001

5.8E+obO |j
3.1E+000 ]
IsE+dqb" j

o
o



TABLE 103.RME
RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SfTE, SAYREVILLE, NEW JERSEY

Scenario Timeframe: Future
Receptor Population: Site Worken
Receptor Age: Adult __

it*
O
O

to
O

Medium

Soil

Soil

BuiktinQ
Materials

Exposure
Medium

Surface Soil

Subsurface Soil

Building
Materials

Exposure
Point

AOC2-ADC

AOC2-ADC

AOC2-ADC

Chemical

Benzo(a)anthracene
Benzo(b)fluorantriene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dtbenzo(a,h)anttiracene
Mettioxychlor
Aroclor-1248
Arodor-1260
Arsenic

(Total)
1,2-Dichloroethane
Benzo(b)fluoranthene
Benzo(a)pyrene
Methoxycnlor
Arodor-1242
Aroclor-1248
Arsenic

(TotaO

Benzo(a)anthracene
Benzo(b)fluoranttiene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Fluoranthene
Pyrene
Mettioxychlor
Arsenic

(Total)

Carcinogenic Risk

Ingestion

2.8E-007
3.9E-006
2.6E-005
1.6E-006
3.0E-006

-
1.2E-005
9.0E-007
4.4E-004
4.9E-004
8.4E-006
41E-007
6.2E-008

-
3.8E-008
2.7E-005
22E-004
26E-004

1.4E-004
1.8E-004
14E-003
3.9E-005
1.2E-004

-
-
-

2.3E-005
1.9E-003

Inhalation

-
-
-
-
-
-
_
_
-
-
-
-
-
-
-
-
-
-

-
-

-
-
-
-
-
-
-

Dermal

40E-005
S.7E-005
3.8E-004
2.3E-005
4.4E-005

-
1.9E-004
1.4E-005
1.5E-006
7.5E-004
7.1E-004
60E-006
8.9E-005

-
5.9E-005
4.1E004
7.5E-004
2.0E-003

2.1E-003
2.7E-003
2.1E-002
5.7E-004
1.7E-003

-
-
-

7.6E-005
2.8E-002

Total Risk AcrossJMedia]
Total Risk Across All Media and All Exposure Routes

Exposure
Routes Total

4.0E-005
8.1E-005
4.1E-004
2.5E-005
4.7E-005

-
2.0E-004
1.5E-OOS
4.4E-004
1.2E-003
7.2E4XM
6.4E-006
9.5E-005

-
6.3E-OTJ5
4.4E-004
9.7E-004
2'.3E-o63

2.2E-003
2.9E-003
2.2E-002
6.1E-004
1.8E-003

-
-
-

9.9E-005
30E-002

3.4E-002

Chemical

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(a)pyrene
lndeno(1,2,3Kx()pyrene
Dibenzo(a,h)anthracene
Mettioxychlor
Aroclor-1248
Aroclor-1260
Arsenic

(Total)
1,2-Dichloroethane
Benzo(b)fluoranthene
Benzo(a)pyrene
Mettioxychlor
Aroclor-1242
Aroclor-1248
Arsenic

(TotaO

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Fluoranthene
Pyrene
Mettioxychlor
Arsenic

(Total)

Non-Carcinogenic Hazard Quotient

Primary
Target Organ

-
-
-
-
-

Reproductive
-
-

Skin

-
-
-

Reproductive
-
-

Skin

-
-
-
-
-

Kidney/liver
Kidney

Reproductive
Skin

Ingestion

-
-
-
-
-

9.6E-002
-
-

S.9E+000
e.oE+wb
8.4E-003

-
-

7.4E-002
-
-

1.4E+000
1.4E+000

-
-
-
-
-

48E-002
4.6E-002
1.5E-002
1.4E-001
2.2E-001

Inhalation

-
-
-
-
-
-
_
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

Dermal

-
-
-
-
-

1.1E+000
_
_

2.1E+001
2.2E*001
74E-001

-
-

8.7E-001
-
-

4.7E*000
4.9E+000

-
-
-
-
-

7.2E-001
6.9E-001
1.7E-001
4.8E-001
17E+000

Total Hazard Index Across All Media and All Exposure Routes

Exposure
Routes Total

-
-
-
-
-

1.2E+000
-
-

2.7E+001
2.8E+001
7.5E-001

-
-

94E-001
-
-

8.1E+000
7.8E*000

-
-
-
-
-

7.7E-001
7.4E-001
1.9E-001
6.2E-001
i.9E+o6b
3.8E+001

Total [SkinJ HI = || 3.4E+001
Total [Kidney] HI = j 1.5E+000

Total [Reproductive] HI = 2 3E+000



TABLE 10.3.CT
RISK ASSESSMENT SUMMARY

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

II Scenario Timeframe: Euture
Receptor Population: Site Workers
Receptor Age: Adutt

Medium

Building
Materials

Exposure
Medium

Building
Materials

Exposure
Point

AOC2-ADC

Chemical

Benzo(a)antriracene
Benzo(b)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Fluoranthene
Pyrene
Methoxychlor
Arsenic

(TotaO

Carcinogenic Risk

Ingestion

7.9E-008
9.1E-006
7.2E-C05
2.5E-006
7.1E-008

-
-
-

16E-006
i.6&6o4

Inhalation

-
-
-
-
-
-
-
-
-
-

Dermal

2.1E-OM
2.4E-004
1.9E-003
6.6E-005
19E-004

-
-
-

9.7E-005
2.6E-003

Exposure
Routes Total

2.1E-004
2.4E-004
1.9E-003
69E-005
2.0E-004

-
-
-

99E-006
2.7E-biB3

Chemical Non-Carcinogenic Hazard Quotient

Primary
Target Organ

Ingestion Inhalation Dermal Exposure
Routes Total |

o
o
10



[I Scenario Timeframe: Future
Receptor Population: Site Workers|l
I Receptor Age: Adult

TABLE 10 3RME
RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Medium

Soil

Soil

Soil

Exposure
Medium

Surface Soil

Subsurface Soil

Test Pit Soil

Exposure
Point

AOC 3 - SPD

AOC 3 - SPD

AOC 3 -SPD

Chemical

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene

Arsenic

(Total)

Benzo(a)pyrene
Aroclor-1254
Aroclor-1260

Arsenic

(Total)

Hexachloroethane
Benzo(a)pyrene
Dibenzo(a,h)anthracene
Aroctor-1248
Aroclor-1254
Arsenic

(Total)

Carcinogenic Risk

Ingestion

2.2E-007
38E-007
19E-006
17E-007

6SE-006

92E-006

12E-007
59E-008
6.3E-008

78E-006

80E-006

26E-005
62E-006
12E-006
76E-006
2.2E-006
2.1E-005
6.4E-005

Inhalation

-
-
-
-

-

-

-
-
-

-

-

-
-

-

-
-

Dermal

3.2E-006
5.5E-006
28E-005
25E-006

22E-005

61E-005

18E-006
92E-007
9.9E-007

28E-005

30E-005

2.9E-004
8.9E-005
17E-005
12E-004
34E-005
8.9E-005

6.2E-004
Total Risk Across[Media]

Total Risk Across All Media and All Exposure Routes

Exposure
Routes Total

34E-006
S9E-006
30E-005
2.7E-006

29E-005

70E-OO5

1.9E-006
98E-007
1 1E-006

34E-005

3.8E-005

3.2E-004
9.5E-005
1.2E-006
1.3E-004
36E-005
90E-005
6.8E-(X)4

7.9E-004

Chemical

BeHzo(a)anthracene
8enzo(b)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2.3-cd)pyrene

Arsenic

(Total)

Benzo(a)pyrene
Aroclor-1254
Aroclor-1260

Arsenic

(Total)

Hexachloroethane
Benzo(a)pyrene
Dibenzo(a,h)anthracene
Aroclor-1248
Aroclor-1254
Arsenic

(Total)

Non-Carcinogenic Hazard Quotient

Primary
Target Organ

-
-
-
-

Skin

-
Immune

-
Skin

Kidney
-
-
-

Immune
Skin

Ingestion

-
-
-
-

39E-002

3.9E-002

-
40E-003

-

4.7E-002

5.1E-002

5.0E+000
-
-
-

1.5E-001

13E-001
53E+000

Inhalation

-
-
-

-

-

-
-
-

-

-

-
-
-
-
-
-
-

Dermal

-
-
-
-

1.4E-001

1 4E-001

-

8.5E-002
-

17E-001

24E-6bi

5.8E+001
-
-
-

24E+000
44E-001
8.1E*001

Total Hazard Index Across All Media and All Exposure Routes

Exposure
Routes Total

-
-
-
-

18E-001

1.8E-001

-
69E-002

-

22E-001

29E-001

83E+001
-

-
-

28E+000

57E-001
68E+001
87E+001

Total [Skin] HI = |[ 9.7E-001
Total [Kidney] HI = Q 8-3E+001

Total [Immune] HI = |~ 2.6E*o6o

oo1̂
to
to



TABLE 10.3.RME
RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Medium

SoH

Soil

Building
Materials

Scenario Timef fame: Future I
Receptor Population: Site Workers
Receptor Age: Adult f

Exposure
Medium

Surface Soil

Subsurface Soil

Building
Materials

Exposure
Point

AOC4-ARC

AOC4-ARC

AOC4-ARC

Chemical

Arodor-1248
Arodor-1254
Aroctar-1260

Antimony
Arsenic

(Total)

Aroclor-1248
Arodor-1254
Antimony
Arsenic

(Total)

Aroctof-1254
2,3,7,8-TCDDequiv.
Antimony
Arsenic

_ ... . ...._ ___.aa»o

Carcinogenic Risk

Ingestion

3.2E-007
7.0E-007
1.7E-007

-
7.3E-006

8.5E-006

5.4E-008
2.0E-008

-
3.5E-008

3.6E-006

HE-005
4.6E-004

-
69E-005

5.4&rJ04

Inhalation

_
-
-
-
-

-

_
-
-
-
-

-
-
-
-
-

Dermal

5.0E-006
1.1E-005
2.6E-008

-
2.4E-005

4.3E-005

8.3E-007
3.1E-007

-
1.2E-005

1.3E-005

1.7E-004
1.5E-003

-
2.3E-004

1.0E-003
Total Risk Acrc*s[Media]

Total Risk Across All Media and All Exposure Routes

Exposure
Routes Total

53E-006
1.2E-005
2.8E-006

-
3.1E-005

5. 16-005

8.8E-007
3.3E-007

-
1.8E-005

1.7E-005

1.8E-004
2.0E-003

-
30E-004

2.5E-003

2.8E-003

Chemical

Aroclor-1248
Aroclor-1254
Aroclor-1280
Antimony
Arsenic

Aroclor-1248
Aroctor-1254
Antimony
Arsenic

(Total)

Aroclor-1254
2,3.7.8-TCDDequiv.
Antimony
Arsenic

Non-Carcinogenic Hazard Quotient

Primary
Target Organ

-
Immune

-
Whole body/blood

Skin

(Total)

_
Immune

Whole body/blood
Skin

Immune
-

Whole body/blood
Skin

(Total)

Ingestion

-
4.8E-002

-

2.2E-002
4.4E-002

1.1E-001

_

1.4E-003
26E-003
2.1E-002

2.5E^b02

7.4E-001
-

3.9E+001
4.1E-001

4.0E+661

Inhalation

_
-
-
-
-

-

_
-
-
-
-

-
-
-
-
-

Dermal

_
7.7E-001

-

2.6E-002
1.5E-001

els&ooi

_

2.2E-002
30E-003
7.4E-002

9.9E-002

1.2E+001
-

4.5E+001
1.4E+000

5.8E+001

Exposure
Routes Total

-
8.2E-001

-

4.8E-002
1.9E-001

1.1E+000

_

2.3E-002
5.8E-003
95E-002

1.2E-001

1.3E+001
-

8.4E+001
1.8E+000

996+001
Total Hazard Index Across All Media and All Exposure Routes |[ 1 .OE*CO2

Total [Skin] HI = 23E+000
Total [Whole Body/blood] HI = | B.4E+001

Total (Immune] HI = | 11.4£+b6l'

O
orf*
10



TABLE 10.3.CT
RISK ASSESSMENT SUMMARY

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE. SAYREVILLE, NEW JERSEY

|| Scenario Timeframe: Future
II Receptor Population: Site Workersi|

Receptor Age: Adult

Materials

um

s

Exposure
Medium

Building
Materials

Exposure
Point

AOC4-ARC

Chemical

Aroctor-1254
2,3,7.8-TCDD equiv.
Antimony
Arsenic

(Total)

Carcinogenic Risk

Ingestion

2.6E-007
1.1E-005

-
5.3E-006

17E-005

Inhalation

-
-
-
-

-

Dermal

7.AE-006
8.8E-005

-
3.3E-005

1.1E-004

Exposure
Routes Total

7.7E-006
7.9E-005

-
3.8E-005

1.2E-004

Chemical

Aroclor-1254
2,3,7,8-TCDD equiv.
Antimony
Arsenic

Non-Carcinogenic Hazard Quotient

Primary
Target Organ

Immune
-

Whole body/blood
Skin

(Total)

Ingestion

5.6E-002
-

4.5E+000
1.0E-001

4.7E-KXM

Inhalation

-
-
-
-
-

Dermal

1.4E+000
-

8.1E-KXW
5.6E-001

1.0E+001

Exposure
Routes Total

1.5E+000
-

1.3E+001
6.6E-001

i.5E+b6i

o
o



Scenario Timeframe: Future 1
Receptor Population: Construction Workers
Receptor AB»LAduL^-_- __JJ

TABLE 10.4.RME
RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE

HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Hum Exposure
Medium

Surface Soil

Subsurface Soil

Test Pit Soil

Exposure
Point

AOC 1 - HRDD

AOC 1 - HRDD

AOC1-HRDD

Chemical

Aredor-1246
Aroclor-1254
Aroctof-1260

Arsenic

(Total)

Aroclor-1248
Aroclor-1254
Aroclor-1280

Arsenic

(Total)

Aroclor-1248
Aroclor-1254
Antimony
Arsenic

_ (Total)

Carcinogenic Risk

IngesKon

3.2E-007
2.9E-008
2.4E-008

1.4E-006

i.8£6o6

4.4E-008
3.3E-008
HE-007

6.2E-007

7.BE«)7

1.4E-008
2.1E-007

-
1.8E-005
io&rjbs

Inhalation

-
-
-

-

-

-
_
-

-

-

-
-
-
-
-

Dermal

5.9E-007
5.2E-008
4.4E-008
5.2E-007

i.2&6be

8.0E-OOB
5.9E-009
1.9E-007
2.4E-007

5.2E-007

2.5E-006
3.8E-007

'_
7.0E-006
i.O&obs

V olal Risk Across[Media]
Total Risk Across All Media and AD Exposure Routes

Exposure
Routes Total

9.1E-007
8.1E-008
6.8E-008

19E-006

3.0E-008

1.2E-007
9.2E-009
3.0E-007

8.6E-007

1.3E-006

39E-006
S.9E-007

-
2.5E-005
3.0E-OOS

3.4E-005

Chemical

Aroclor-1248
Aroclor-1254
Aroctor-1280
Arsenic

(Total)

Aroclor-1248
Arodor-1254
Aroctor-1260
Arsenic

(Total)

Aroclor-1248
Aroclor-1254
Antimony
Arsenic

_ (Total)

Non-Carcinogenic Hazard Quotient

Primary
Target Organ

-
Immune

-
Skin

.-
Immune

-
Skin

-
Immune

Whole body/blood
Skin

Ingestion

-
5.1E-002

-

2.1E-001

2.8E-001

-
58E-003

-

9.8E-002

i.oE-ooi

-
3.7E-001
39E+000
28E+000
7.1E+000

Inhalation

-
-
-

-

-

-
_
-

-

- .

-
-
-
-
-

Dermal

-
9.SE-002

-

8.5E-002

1.8E-001

-
1.1E-002

-

3.9E-002

5.0E-002

-
69E-001
5.2E-001
1.1E+000
2.3E+000

Total Hazard Index Across All Media and All Exposure Routes

Exposure
Routes Total

-
1.5E-001

-

3.0E-001

4.4E-001

-
1.7E-002

-

1.4E-001

1.5E-001

-
1.1E+000
4.4E4-000
3.9E+000
9.5E+000
1.0E+001

Soil

Soil

Soil

Total [Skin] HI =
Total [Immune] HI =

Total (Whole Body/Blood] HI =

O
O
it*
to
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I Scenario timeframe: Future
Receptor Population: Construction Workers

[[Receptor Age: Adult ^ _

TABLE 10.4.RME
RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

Medium

Soil

Soil

Building
Materials

Exposure
Medium

Surface Soil

Subsurface Soil

Building
Materials

Exposure
Point

AOC2-ADC

AOC2-ADC

AOC2-ADC

Chemical

Benzo(a)anthracene
Benzo(b)fluoranth«ne
Ben2»(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Methoxychlor

Arsenic
(TotaO

Benzo(b)fluoranthene
Benzo(a)pyrane
Methoxychlor
Arsenic

(Total)

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo{9)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenzo(a,h)anthracene

Methoxychlor
Arsenic

(Total)

Carcinogenic Risk

Ingestion

2.6E-007
3.7E-OOT
2.5E-006
1.5E-007
2.0E-007

-

4.1E-005
4.5E-005

3.9E-006
5.8E-007

-

2.1E-005
2.2E-005

1.4E-005
1.7E-005
1.4E-004
3.7E-006
1.1E-005

-

2.1E-008

i.9&6tt4

Inhalation

-
-
-
-
-
-
-
-

-
-
-
-
-

-
-
-
-
-

-
-
-

Dermal

4.4E-007
6.3E-007
4.2E-006
2.5E-007
4.8E-007

-

1.6E-008
6.0E-006

66E-008
9.8E-007

-

82E-006
9.2E-008

2.3E-005
29E-005
2.3E-004
6.3E-006
1.9E-005

-
8.3E-007

3.1E-004
Total Risk Across[Media|

Total Risk Across All Media and Alt Exposure Routes

Exposure
Routes Total

7.0E-007
1.0E-006
6.7E-008
40E-007
7.7E-007

-

41E-005
5.1E-005

1.1E-007
1.6E-008

-
2.9E-005

3.1E-005

3.7E-006
4.6E-OOS
3.7E-004
1.0E-005
3.0E-005

-
2.9E-006

6.0E-004

S.8E-004

Chemical

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Methoxychlor

Arsenic
(Total)

Benzo(b)fluoranthene
Benzo(a)pyrene
Methoxychlor
Arsenic

(Total)

Benzo(a)anthracene
Benzofbjfluoranthene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Oibenzo(a,h)anthracene

Methoxychlor
Arsenic

(Total)

Non-Carcinogenic Hazard Quotient

Primary
Target Organ

-
-
-
-
-

Reproductive

Skin

-
-

Reproductive
Skin

-
-
-
-
-

Reproductive
Skin

Ingestion

-
-
-
-
-

2.4E-001

1.SE+001
1.SE+001

-
-

1.8E-001

3.3E+000
3.5E+000

-
-
-
-
-

3.6E-002
3.4E-001

3.8E-001

Inhalation

-
-
-
-
-
-
-
-

-
-
-
-
-

-
-
-
-
-

-
-
-

Dermal

-
-
-
-
-

4.4E-001

5.8E+000
6.2E+000

-
-

2.4E-001

1.3E+000
1.SE+000

-
-
-
-
-

3.8E-003
10E-002

1.4E-002
Total Hazard Index Across All Media and All Exposure Routes

Total [Skin] HI =
Total [Reproductive] HI =

Exposure
Routes Total

-
-
-
-
-

8.8E-001

2.1E+001
2.1E+001

_
-

4.2E-001

4.8E+000
5.0E+000

-
-
-
-
-

40E-002
3.SE-001

3.9E-001
2.7E<001

2.8E+001
11E+000

o
ol̂
to
0\



tScenario Timeframe: Future ]|
Receptor Population: Construction Workers
Receptor Age: Adult

TABLE 10.4.CT
RISK ASSESSMENT SUMMARY

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

:J
Medium

Building
Materials

Exposure
Medium

Building
Materials

Exposure
Point

AOC2-ADC

Chemical

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene

Methoxychlor
Arsenic

(Total)

Carcinogenic Risk

Ingestion

5.8E-006
6.7E-OM
5.3E-005
1.8E-006
5.3E-006

-
12E-006

7.4E-005

Inhalation

-
-
-
-
-

-

-

-

Dermal

9.8E-006
1.1E-005
8.9E-005
3.1E-005
8.9E-006

-
4.8E-007

1.2E-004

Exposure
Routes Total

1.8E-005
1.8E-005
1.4E-«M
3.3E-OOS
1.4E-005

-
1.7E-008

2.0E-OM

Chemical Non-Carcinogenic Hazard Quotient

Primary
Target Organ

Ingestion Inhalation Dermal Exposure
Routes Total

rf*
o
o
to



TABLE 10.4.RME
RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

IScenario Timeframe: Future ||
Receptor Population: Construction Workers
Receptor Age: Aduft j

Medium

Soil

Exposure
Medium

Test Pit Soil

Exposure
Point

AOC3-SPD

Chemical

Hexschloroethane
Arootot-1248
Aroetor-1254

(Total)

Ctrclnogenio Risk

tno t̂î n

24E-006

7.1E-007
2.0E-007

3.364506 1

Inhalation

-
-
-
_

Dermal

31E-000
1.30E-OM
3.70E-007
48E-006

Total Risk AcrossfMedia)
Total Risk Across All Media and All Exposure Routes

Exposure
Routes Total

5.SE-006
2.0E-006
5.7E-007

8.1E-006

8.1E-008

Chemical

Hexachloroethane
Aroclor-1248
Arodor-1254

(Total)
To

Non-Carcinogenic Hacard Quotient

Primary
Target Organ

Kidney

Immune

Ingestion

1.2E+001

3.8E-001
1.2E+001

Inhalation

-

Dermal

1.6E+001

6.7E-001
1.7E+001

:•! Hazard index Across AH Media ami All Exposure Routes

Exposure
Routes Total

28E+001

1.0E*000
J.»£*001

"' ^ ĵ iKtbdi *':_

Total [Kidney] HI =
Total [Immune] HI =

2.8E+dbi
1.0E*iib6

o
o*>
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picenarioTiriieframe: Future " ~ T j
Receptor Population: Construction Workers
Receptor Age: Adult ____ I

TABLE 10.4.RME
RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYREVILLE, NEW JERSEY

MOQitifn

Soil

Soil

Building
Materials

Exposure
Medium

Surface Soil

Subsurface Soil

Building
Materials

Exposure
Point

AOC4-ARC

AOC 4 - ARC

AOC 4 - ARC

Chemical

Aroctor-1248
Aroclor-1254
Araclor-1280

Antimony
Arsenic

(Total)

Aroctor-1248
Aroctor-1254
Antimony
Arsenic

(Total)

Aroctor-1254
2,3,7,8-TCDDequiv.
Antimony
Arsenic

(TotaO

Carcinogenic Risk

Ingestion

3.0E-008
6.6E-008
1.6E-008

-
8.9E-007

8.0E-007

5.1E-009
1.8E-009

_
3.3E-007

3.4E-007

1.0E-006
4.3E-OOS

-
8.5E-006

5.1E-005

Inhalation

-
-
-
-
-

-

_
-
-
-
-

-
-
-
-
-

Dermal

5.5E-008
1.2E-007
2.9E-008

-
2.7E-007

4.7&007

9.2E-009
3.4E-009

-
1.3E-007

i.4&007

1.8E-006
1.7E-005

-
2.5E-006

4.3E-6b8
Total Risk Across[Media]

Total Risk Across All Media and All Exposure Routes

Exposure
Routes Total

8.SE-008
1.9E-007
4.SE-008

-
9.8E-007

1.3E-006

1.4E-008
5.3E-009

-
4.6E-007

4.8E-007

2.8E-006
60E-005

-
90E-006

7.2E-005

7.4E-005

Chemical

Aroclor-1248
Aroclor-1254
Aroclor-1260

Antimony
Arsenic

Aroclor-1248
Aroctor-1254
Antimony
Arsenic

(Total)

Aroclor-1254
2,3,7,8-TCDDequiv.
Antimony
Arsenic

Non-Carcinogenic Hazard Quotient

Primary
Target Organ

-
Immune

-
Whole body/blood

Skin

(Total)

_
Immune

Whole body/blood
Skin

Immune
-

Whole body/Mood
Skin

(Total)

Ingestion

-
1.2E-001

-

5.4E-002
1.1E-001

2.8E-001

_

34E-003
8.3E-003
5.2E-002

6.2E-002

1.8E+000
-

9.5E+001
1.0E+000

8.8E+001

Inhalation

_
-
-

-
-

-

„
-
-
-

-

-
-
-
-
-

Dermal

_
2.2E-001

-

7.2E-003
4.3E-002

2.7E-001

_

8.3E-003
8.4E-004
2.1E-002

2.8E-002

3.4E+000
• -
1.3E+001
41E-001

1.7E+001
Total Hazard Index Across All Media and All Exposure Routes

Exposure
Routes Total

_
34E-001

-

8.1E-002
1.5E-001

5.5E-001

_

97E-003
7.1E-003
7.3E-002

9.0E-002

52E+000
-

1.1E+002
1.4E+000

1.1E+002
1.2E+002

„ ̂  ,,.-„„.„..
Total [Skin] HI =

Total [Whole Body/blood] HI = I
Total Pmmune] HI =

1.8E+000
1.1E+002
5.5E+Oob

O
O

to



TABLE 10.4.CT
RISK ASSESSMENT SUMMARY

CENTRAL TENDENCY EXPOSURE
HORSESHOE ROAD COMPLEX SITE, SAYReviLLE, NEW JERSEY

II Scenario Timeframe: Future
Receptor Population: Construction Workers

{Receptor Age: Adult

Medium

Building
Materials

Exposure
Medium

Building
Materials

Exposure
Point

AOC4-ARC

Chemical Carcinogenic Risk

Ingestion Inhalation Dermal Exposure
Routes Total

Chemical

Aroclor-1254
2,3.7,8-TCDD equlv.
Antimony
Arsenic

Non-Carcinojenk! Hatard Quotient

Primary
Target Ofgan

Immune
_

Whole body/blood
Skin

(Total)

Ingestion

3.4E-001
-

2.7E+001
8.2E-001

2.8E+001

Inhalation

-
_
-
-
-

Dermal

6.3E-001
_

3.8E+000
2.5E-001

4.56*000

Exposure
Routes Total

9.7E-001
-

3.1E+001
8.7E-001

3.2E+'doi

O
O
î
OJ
O




